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PEEFAOE 


TO  THE  FIRST  EDITION. 


The  chief  aim  of  the  present  manual  is  to  assist  the  student 
and  junior  practitioner  in  the  Examination  of  Medical  Cases. 
For  this  reason,  symptoms  and  signs  are  treated  of  rather 
than  diseases,  and  much  thought  and  labour  have  been  devoted 
to  the  arrangement  of  symptoins  in  the  order  in  which  they 
are  usually  considered  in  practice.  No  arrangement  can  be 
perfect  in  this  respect,  for  no  two  cases  are  examined  in  pre- 
cisely the  same  way.  Nevertheless,  it  is  hoped  that  the 
method  adopted  will  impress  upon  the  student  the  necessity  of 
eliciting  facts,  and  of  recording  them  in  a  correct  and  orderly 
manner,  and  that  it  will  also  be  successful  in  giving  him  a 
firm  grasp  of  the  subject  of  Clinical  Medicine. 

A  large  number  of  the  illustrations  are  from  photographs 
or  drawings  of  cases  under  my  own  care;  for  others  I  am 
indebted  to  the  kindness  of  some  of  my  colleagues,  while  the 
remaining  illustrations  have  been  collected  from  various  sources, 
which  La  all  cases  are  duly  acknowledged. 

In  the  preparation  of  this  volume  I  have  received  help 
from  Dr.  Williamson  in  the  sections  relating  to  the  blood,' 
sputum  and  puncture  fluids,  and  from  Dr.  Kelynack  in  those 
on  the  pulse  and  temperature.  I  am  also  greatly  indebted 
to  my  friend  and  colleague,  Dr.  Harris,  for  his  kindness  in 
writing  the  section  on  Laryngoscopy,  and  to  Dr.  Wild  for  that 
on  skin  eruptions;  while  to  my  friends  Dr.  Barlow,  Dr.  Dixon 
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Mann,  and  Dr.  Steell,  I  owe  thanks  for  a  number  of  valuable 
suggestions  and  corrections. 

My  warmest  thanks,  too,  are  due  to  Dr.  George  Lang,  of 
Bromley,  for  the  Index  and  Table  of  Contents  which  he  has 
so  fully  prepared,  and  for  the  great  assistance  he  has  given 
me  in  proof-reading.  Dr.  Lang  has  read  and  criticised  every 
page  of  the  proofs,  and  it  is  due  to  his  ability  and  care  that 
many  omissions  have  been  suppHed  and  many  mistakes  and 
inaccuracies  corrected  or  avoided.  Finally,  I  must  express  my 
acknowledgments  to  the  publishers  for  their  kind  assistance  in 
many  ways,  and  especially  for  the  liberality  with  which  they 
have  met  my  wishes  in  regard  to  the  illustrations. 

JUDSON  S.  BURY. 


10  St.  John  Street,  Manchester, 
April  1894. 
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CHAPTEE  I. 


INTRODUCTORY. 

It  is  difficult  or  perhaps  impossible  to  give  an  accurate  definition  of 
either  health  or  disease,  for  there  is  no  sharp  boundary- line  between 
them.  Disease  implies  a  derangement  of  the  healthy  functions  or 
structure  of  the  body,  and  it  may  exist  for  some  time  before  leading 
to  recognisable  manifestations  of  its  presence.  The  actual  onset  of 
diseased  change  in  function  or  structure  is  indeed  for  the  most  part 
unknown  to  us  during  life,  for  its  manifestations  only  appear  at  a 
variable  period  of  its  development ;  these  are  called  symptoms,  and 
must  be  regarded  as  integral  parts  of  the  disease.  Recognisable 
departures  from  health,  which  are  perceived  only  by  the  patient,  are 
called  subjective  symptoms,  and  these  frequently  he  endeavours  to 
express  by  words  or  gestures.  Recognisable  departures  from  health, 
which  can  be  detected  by  the  senses  of  the  observer,  are  called  objective 
sjmiptoms.  Some  writers  call  the  former  simply  "symptoms,"  and 
the  latter  "physical  signs."  Others  give  the  term  "symptoms"  a 
wider  application,  and  "  physical  signs  "  a  narrower  one.  Thus  under 
"symptoms"  they  include  not  only  the  subjective  manifestations  of 
disease,  but  certain  objective  symptoms,  such  as  pyrexia,  emaciation 
and  vomiting,  while  they  restrict  the  use  of  the  term  "  physical  signs  " 
mainly  to  the  results  obtained  by  an  examination  of  the  chest  and 
abdomen  and  nervous  system.  Certainly  such  a  distinction  is  of 
considerable  importance  in  the  study  of  disease.  For  example,  two 
patients  present  identical  physical  signs  of  phthisis— impaired  resonance, 
harsh  breath  sounds,  and  a  few  moist  rales  at  the  apex— but  while  one 
of  them  is  very  ill,  the  other  is  comparatively  well.  The  former  patient 
suffers  from  pyrexia,  emaciation  and  much  weakness,  whereas  the  latter 
is  quite  free  from  any  general  manifestations  of  disease.  Moreover,  the 
symptoms  just  referred  to  may  all  subside,  while  the  physical  signs 
remain  much  as  before.  Another  example  is  mitral  disease— how 
varied  are  the  symptoms  in  diflFerent  cases  in  which  the  physical  signs, 
so  far  as  palpation,  percussion  and  auscultation  go,  are  almost  identical. 
Similar  observations  might  be  made  in  respect  to  many  other  diseases. 
Symptoms,  indeed,  have  a  cyclical  history  of  their  own,  and  their 
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relation  to  the  few  coarse  physical  signs  which  we  are  able  to  make 
out  is  often  much  too  subtle  for  our  ken.  At  the  outset,  then,  let  the 
student  fully  realise  that  symptoms  really  follow  a  course  of  their  own, 
apparently  quite  apart  from  the  signs  which  are  revealed  to  him  by  the 
various  methods  of  physical  examination. 

Further,  it  is  to  be  noted  that  the  severity  and  significance  of  sub- 
jective symptoms  vary  greatly  in  diflFerent  individuals.  A  man  of 
strong  constitution  may  become  the  subject  of  grave  disease  without 
knowing  that  anything  is  amiss,  while  a  delicate  person  with  suscep- 
tible nervous  system  may  feel  the  slightest  departure  from  health.  In 
the  latter  case,  subjective  symptoms  are  of  great  value  and  require 
careful  study,  although,  at  the  same  time,  their  importance  may  easily 
be  exaggerated.  For  the  investigation  of  objective  symptoms,  the 
unaided  senses  in  many  cases  are  sufficient,  while  in  other  cases  the 
employment  of  certain  instruments,  such  as  the  stethoscope  or  ophthal- 
moscope, or  of  chemical  tests,  is  necessary  to  complete  the  examination. 

Of  the  various  methods  of  examination,  which  will  be  explained  in 
due  course,  a  thorough  inspection  of  the  patient  is  of  very  great  im- 
portance. It  is  necessary  to  emphasise  this  fact,  because  this  mode  of 
inquiry  is  so  often  neglected  by  the  student.  It  is  remarkable  how 
much  valuable  information  may  be  obtained  by  the  trained  eye  from  a 
careful  general  inspection  of  the  surface  of  the  body;  indeed,  many 
diseases  can  be  diagnosed  by  this  method  alone  ;  and  although  it  would 
be  foolish  to  neglect  making  a  thorough  examination  of  the  patient  by 
every  other  means  at  our  disposal,  we  would  insist  on  the  great  import- 
ance of  subjecting  to  careful  analysis  and  consideration  not  only  the 
more  obvious  signs  of  disease,  but  also  those  more  subtle  signs  which 
may  be  revealed  by  the  expression  of  the  features,  the  posture  of  a 
limb,  or  the  gait  in  walking.  These  signs  convey  impressions  to  our 
minds  which  it  behoves  us  to  sift  and  weigh,  for  they  often  have  an 
important  bearing  on  the  diagnosis  and  prognosis  of  the  case.  Indeed, 
it  is  not  a  rare  experience  to  hear  of  the  death  of  some  one  in  whom 
the  physical  signs  were  never  marked  or  of  serious  moment,  and  after- 
wards one  says,  "  Ah !  I  remember  how  ill  he  looked."  If  this  impres- 
sion, unconscious  dy  received  at  the  time  of  examination,  had  been 
recognised  and  its  meaning  sifted,  it  would  have  led  to  more  repeated 
examinations ;  possibly  we  should  have  been  able  to  place  the  patient 
under  more  favourable  conditions,  or  at  any  rate  could  have  warned 
the  friends  as  to  the  probably  dangerous  nature  of  the  malady. 

The  method  of  conducting  the  examination  of  a  patient  will  ob- 
viously vary  to  some  extent  with  the  nature  and  severity  of  the  illness, 
but  in  all  cases  it  is  necessary  to  take  into  consideration : — 
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(i.)  The  symptoms  for  which  the  patient  seeks  or  is  brought  to  us 
for  advice. 

(2.)  The  account  of  his  illness  as  given  by  the  patient  or  his  friends, 
together  with  facts  relating  to  his  previous  health,  habits,  place  of 
•residence,  occupation  and  family  history. 

(3.)  The  symptoms  observed  in  making  a  physical  examination  of 
'the  case. 

Some  physicians  prefer  to  examine  a  patient  before  giving  ear  to  the 
history  of  his  complaint,  but  the  author  believes  that  it  is  much  better 
to  take  the  latter  first  and  to  listen  attentively^,  and  as  far  as  possible 
without  interruption,  to  the  patient's  own  statement  of  his  case.  When 
the  patient  is  unconscious,  very  young,  or  otherwise  incapable  of  giving 
an  account  of  himself,  then  we  have  to  depend  on  the  statements  of  his 
friends. 

While  listening  to  the  account  of  the  illness,  we  often  unconsciously 
-receive  impressions  from  the  attitude,  general  aspect  and  psychical  con- 
dition of  the  patient,  which  subsequently  may  prove  to  be  of  great  help 
to  us  in  forming  an  opinion  with  regard  to  the  diagnosis,  prognosis,  and 
■treatment  of  the  case. 


In  reporting  cases,  special  prominence  should  always  be  given  to  the 
symptom  or  symptoms  for  which  the  patient  seeks  advice.    The  com- 
plaints of  the  patient  form  the  text  of  the  case,  and  should  be  referred 
to  again  and  again  during  the  examination.    Sometimes  they  appear  to 
have  no  connection  with  the  results  of  a  physical  examination,  but  often 
there  is  a  direct  relation  between  the  two,  and  it  is  certainly  of  the 
greatest  importance  never  to  lose  sight  of  the  patient's  own  words  with 
regard  to  his  trouble.    These  should  be  given  in  inverted  commas,  and 
the  order  in  which  the  symptoms  are  related  should  be  preserved  as  far 
as  possible,  and  on  no  account  must  the  words  of  the  patient  be  trans- 
lated into  scientific  terms.    His  version  as  to  the  cause  of  his  illness, 
■and  any  evidence  that  he  has  to  give  in  support  of  his  view,  should  be 
recorded.     Gaps  in  the  history  may  be  filled  up  by  inquiries  as  to 
different  symptoms.    The  first  sign  of  ill-health  and  the  date  at  which 
It  occurred  should  be  especially  noted,  also  the  date  at  which  the  patient 
left  off  work  and  the  date  when  he  took  to  bed.    But  the  information 
obtained  by  more  or  less  leading  questions  should  be  distinguished  from 
that  which  is  volunteered  by  the  patient.    With  regard  to  the  former, 
there  is  an  occasional  danger  of  fallacy  owing  to  the  patient  wishing  to 
make  his  case  out  worse  than  it  really  is. 

Inquiries  should  also  be  made  as  to  previous  attacks  of  the  same 
Tiind  of  illness,  and  as  to  the  previous  health  generally.  In  recording 
;past  illnesses,  corroborative  evidence  of  their  existence  should  always 
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be  asked  for.  For  example,  it  is  not  enough  to  say  that  a  patient  had 
syphilis  or  rheumatism.  But  statements  should  be  made,  in  the  case 
of  supposed  syphilis,  as  to  the  presence  of  a  sore  followed  by  bad  throat 
and  "breaking  out"  on  the  skin  so  many  weeks  afterwards,  and  by 
pain  and  swelling  of  the  shins  so  many  months  afterwards ;  while  in 
the  case  of  supposed  rheumatism,  inquiries  should  be  made  as  to  the- 
length  of  time  in  bed,  the  presence  and  duration  of  sweating,  and  the 
number  of  joints  affected  with  pain  and  swelling. 

Questions  should  then  be  asked  as  to  the  existence  of  any  similar 
or  allied  diseases  amongst  the  patient's  relatives.  But  it  is  neces.sary 
to  observe  that  with  hospital  patients  there  is  a  great  risk  of  fallacy  in 
these  family  details. 

Having  obtained  a  full  account  of  the  previous  history  of  the- 
patient,  the  next  step  is  to  make  an  examination  of  his  present  con- 
dition, "to  take  the  present  state,"  as  it  is  sometimes  called.  At  the 
outset  we  should  ask  ourselves,  is  there  any  striking  dominant  symptom  f 
If  there  is,  we  should  begin  with  the  system  to  which  that  symptom 
belongs ;  thus  if  the  patient  is  paralysed,  we  begin  with  the  nervous 
system;  if  he  suffers  from  shortness  of  bi'eath  and  dropsy,  we  begin? 
with  the  circulatory  system,  and  so  on.  If  there  is  no  striking 
dominant  symptom,  it  is  well  to  return  to  the  patient's  own  complaint, 
and  investigate  that  and  the  system  with  which  it  is  connected.  But 
with  whatever  system  we  begin,  it  is  necessary  to  make  a  thorough 
examination  of  the  whole  body,  and  to  draw  up  a  report  as  to  the 
condition  of  its  various  tissues  and  organs. 

As  a  guide  to  the  principal  subjects  of  inquiry,  the  following  form, 
which  is  now  in  use  at  the  Manchester  Royal  Infirmary,  is  appended  : — 

DIRECTIONS  FOR  REPORTING  MEDICAL  CASES. 
PEINCIPAL  SUBJECTS  OF  INQUIEY. 

Previous  History. 

1.  History  of  Present  Illness. 

Mode  of  Onset. — The  first  sign  of  ill-health— the  date  of  month  -when, 
patient  left  off  work,  and  date  when  he  took  to  bed. 

Course  of  Symptoms. — Give  order  of  occurrence,  with  date  of  commence- 
ment and  cessation.  The  condition  of  the  patient  at  the  time  of 
admission,  and  the  course  of  the  case  to  the  time  at  which  the 
notes  are  taken  should  be  stated. 

Supposed  Cause  of  Illness. — Give  patient's  version,  treatment  before  admis- 
sion, and  its  effects  (briefly). 

2.  Previous  Health. — Nature  and  character  of  previous  illnesses,  their  dates 

and  duration — (ailments  of  infancy  in  special  cases) — previous  admis- 
sions into  hospital— indications  of  gout,  rheumatism,  venereal  diseases- 
(gonorrhoea,  soft  chancre,  hard  chancre,  sore  throat,  pains  in  bones,. 
&c.,  symptoms  of  infantile  syphilis,  if  necessary)— cough— hsBmoptysis. 
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Ages,  health,  or  cause  of  death. 


Sexual  disorders — catamenia — leucorrhcea. 

Inquire  specially  for  previous  hajmorrhages  or  discharges,  if  there  be 
anaemia. 

Previous  general  nutrition  and  weight. 

3.  Social  History. — Particulars  concerning  residence,  coldness,  dampness, 

salubrity — prevalence  of  special  diseases — changes  of  residence — 
residence  abroad. 

Occupation — peculiarities  of  occupation,  as  exposure  to  heat,  cold, 

noxious  gases,  dust,  &c. — changes  in  occupation. 
Food  and  clothing — excess  or  defect,  &c. — stimulants,  character  and 

amount — tobacco — drugs. 
General  or  special  habits  and  mode  of  life. 

If  married,  date  of  marriage— issue — still-born  children — miscarriages 
and  times  at  which  they  have  occurred. 

4.  Family  History. 

Father, 
Mother, 
Sisters, 
Brothers, 

Diseases  and  causes  of  death  in  other  relatives,  especially  consumption, 
insanity,  gout :  specify  whether  relative  Hffected  was  on  side  of  father 
or  mother. 

Present  State.— Give  Date. 

(a.)  External  Surface. — Posture— temperature — general  appearance — form  of 
head— colour  and  expression  of  face,  worn,  languid,  sallow,  excited, 
stupid,  livid  in  any  part,  flushed,  ansemic- wrinkles— nostrils— lips — 
arcus  senilis— conjunctivse— pupils— eyelids— eyeballs— ears. 

Relation  of  appearance  to  age.  Nutrition— well  nourished,  stout,  spare 
or  emaciated,  weight. 

Peculiarities  of  external  configuration,  tumours,  swellings,  deformities. 

Skin— oedema,  face,  body,  ankles,  &c.  Perspiration— face,  head,  body 
—odour,  if  any— cutis  anserina- roughness— softness— cicatrices- 
rashes  (macule,  stains,  erythemata,  wheals,  papules,  vesicles,  pustules, 
scaliness,  tubercles),  ulcers— discolorations  and  superficial  vessels. 

Hair  on  head,  body.  Nails  curving— clubbing  of  fingers— onychia— 
structural  alterations. 

Glands— superficial,  back  of  neck,  along  sterno-mastoid,  in  axilla,  groin 
— parotid. 

Joints— form— redness— tenderness— pain— stiffness— deposits  around- 
deformities. 
{b. )  Nervous  System. 

Motor  Disorders.— Spasm.—Tomc,  clonic,  distribution  of,  whether  general, 
unilateral,  or  local,  distortions  resulting  from  spasm.  Tremor  and  its 
relation  to  voluntary  movement. 
Paralysis.— Spastic  or  atrophic,  and  distribution  of,  whether  in  the  form 
of  hemiplegia,  paraplegia,  hemiparaplegia,  or  local  distortions  of 
paralysed  limbs. 
Station. — With  and  without  closed  eyes. 

Gait.— Whether  ataxic,  spastic,  paralytic,  shufHing,  staggering. 
Strength.—As  tested  by  ability  to  move  in  bed,  by  power  of  grasp,  and 

of  resistance  to  passive  movements  at  the  various  articulations. 
Disorders  of  special  movements,  caused  by  paralysis  of  the  ocular  motor 
muscles,  the  facial,  lingual,  and  masticatory  muscles. 
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2.  Sensory  Disorders.— Acuteneas  of  cutaneous  sensibility,  as  tested  by  prick- 

ing, pinching,  touch,  double  points,  hot  and  cold  bodies,  faradism  and 
different  weights;  change  of  position  on  the  eyes  being  closed;  touching 
prescribed  spot  on  face:  pain— sense  of  constriction,  &c.,  par£esthesia, 
such  as  numbness,  tingling,  &c. 

Spine. — Tenderness,  hypersesthesia  to  pinch  or  to  faradism. 

Distribution  of  anaesthesia,  whether  hemiansesthesia,  paransesthesia, 
local  anaesthesia. 

3.  Reflexes. — Superficial,  deep. 

4.  Vaso-motor  and  trophic  disorders — redness  or  pallor  of  surface,  tempera- 

ture of  surface,  cutaneous  eruptions,  glossy  skin,  deformities  and 
cracking  of  nails,  abnormal  dryness  or  premature  greyness  or  falling 
oflE  of  the  hair. 

5.  Electrical  Reactions. — Faradic,  galvanic. 

6.  Psychical  Disorders. — Emotional  condition,  irritability,  insomnia,  vertigo, 

incoherence,  iiepression  or  exaltation  of  spirits,  hallucinations  or 
illusions  of  the  senses,  delusions, 
(c.)  Circidatory  System. — Palpitation — dyspnoea — syncope — pain,  its  char- 
acter. 

Heart. — Cardiac  region,  general  appearance,  normal  or  bulging;  impulse, 
its  area,  strength  and  character  (normal,  heaving,  weak),  apex  beat 
—note  the  intercostal  space,  distance  from  left  vertical  nipple-line, 
or  especially  in  women,  distance  from  mid-sternum — if  thrill  or 
friction  fremitus — note  its  site  and  rhythm. 

Percussion. — Map  out  superficial  cardiac  dulness — give  iipper  limit,  right 
limit,  left  limit  of  deep  dulness.  Note  any  prominence  or  dulness 
of  mediastinal  region. 

Auscultation. — Note  character  of  sounds  at  apex,  over  ensiform  cartilage, 
at  aortic  and  pulmonary  cartilages,  accentuation,  loudness,  redupli- 
cation, or  other  special  characters.  If  murmurs  or  friction,  give 
rhythm,  situation  of  maximum  intensity,  and  the  direction  in  which 
they  are  conducted. 

Arteries. — Undue  pulsation  of  carotids  and  brachials — any  abnormal 
pulsation  above  manubrium  or  above  clavicles  or  elsewhere.  If  a 
tumour  be  present,  note  if  pulsation  is  expansile,  any  thrill — tor- 
tuosity of  arteries  at  elbows  and  over  temples. 

Radial  Pulse. — Compressibility,  regularity,  frequency,  size.  Are  the  two 
radial  pulses  alike  ?    Sphygmographic  tracing. 

Veins. — Undue  visibility  on  chest  wall — pulsation  in  neck.  Do  jugulars 
fill  from  below?  Varicose  veins  and  venules  in  different  parts  of 
body. 

Capillary  Pulsation. 

Examination  of  Blood. — Numeration  of  corpuscles  by  hsemacytometer, 
estimation  of  hajmoglobin. 
(d.)  Digestive  System. — Lips — teeth — gums — tongue — fauces  and  pharynx — 
deglutition  —  thirst  —  appetite  —  abdominal  pain  or  discomfort,  its 
relation  to  tlie  taking  of  food,  to  defajcation,  to  movement,  mic- 
turition, &c.,  flatulence  or  acidity  —  nausea,  vomiting,  see  vomited 
material  and  describe — frequency  of  defsecation — character  of  stools, 
SEE  stools,  if  possible,  and  describe — haemorrhage — piles — pruritus  ani, 
&c. 

Physical  Examination  of  Abdomen — shape,  measurement  at  epigastrium 
and  at  umbilicus — condition  of  umbilicus — aortic  pulsation — super- 
ficial yeins— palpation,  thrill,  amount  of  resistance,  feel  for  edge 
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of  liver,  for  edge  of  spleen,  for  mesenteric  glands,  for  kidney.s,  for 
enlarged  pelvic  organs  or  tumours,  and  define — percussion,  define 
upper  limit  of  liver  dulness  in  right  nipple-line,  in  mid-axillary  line, 
in  line  of  angle  of  scapula ;  define  splenic  dulness,  any  dulness  in 
flanks,  give  limits  and  note  change  with  change  of  position.  If 
tumour,  note  percussion  limits,  also  its  position,  alteration  of  position, 
with  respiration,  its  mobility,  the  character  of  its  surface,  its  con- 
sistence, &c.    Presence  of  hernia, 
(c.)  Respiratory  System. — Cough,  character  of  ;  expectoration,  character  of, 
presence  of  blood,  microscopic  e.^amination — elastic  fibres,  tubercle 
bacilli.    Pain,  tenderness,  decubitus,  number  of  respirations,  character 
of,  easy,  laboured — dyspnoea,  inspiratory,  expiratory.     Give  ratio  of 
pulse  to  respiration.      Is  there  any  movement  of  extraordinary 
muscles  of  respiration  ?    Is  there  any  retraction  of  chest  wall  during 
inspiration  ?    Stridor.    Voice — examination  of  larynx. 
Physical  Examination  of  G/iest. 

Inspection.  — Sha.pe  of  chest,  depressions  or  bulgings,  want  of  symmetry, 
muscular  wasting,  immobility  of  inter-spaces  ;  direction  of  ribs, 
costal  angles.    Movements,  character  and  amount,  want  of  sym- 
metry, whether  abdominal  or  thoracic. 
Palpation. — Again  note  difference  of  movement  on  the  two  sides,  &c 
also  vocal  fremitus — and  relative  intensity  on  the  two  sides— 
rhonchal  fremitus — friction  fremitus. 
Percussion. — Relative  resonance,  deficiency  or  excess  of  resonance.  Note 
pitch — high  or  low  ;    duration — long  or  short  ;    quality — hard, 
tubular,  &c. ;  resistance — normal,  diminished,  increased. 
Auscultation. — Changes  in  character  of  breath  sounds  in  regard  to  the 
duration  and  intensity  of  the  inspiratory  and  expiratory  portions, 
especially  noting  the  quality,  whether  of  the  vesicular  or  bron- 
chial type,  &c.     New  sounds — drj'  or  rhonchi,  moist  rhonchi  or 
rales — simple,  or  with  special  character — friction  sounds,  metallic 
tinkling,  &c. 

Vocal  Resonance. — Increase  or  diminution  of,  bronchophony,  pectori- 
loquy, aegophony. 
Succussion. — Splashing  sounds,  &c. 
{/.)  Special  Sense  Disorders. — Smell — hyperosmia,  anosmia,  hallucinations 
of  smell. 

Vision. — Acuteness  of,  colour  vision,  hemiopia,  polyopia,  field  of  vision, 

ophthalmoscopic  examination. 
Hearing, — Acuteness  of,  as  tested  by  watch  and  by  tuning-fork.  Physical 

examination  of  meatus  and  of  throat.     Air  entering  middle  ear  by 

blowing  nose. 

Taste. — Acuteness  of,  as  tested  by  salt,  sugar,  bitters,  &c. 

Speech. — Anarthria  or  dysarthria,  stammering,  motor  aphasia,  word 
deafness,  word  blindness,  verbal  amnesia. 
(g.)  Oenito-urinary  System. — Frequency  of  micturition — difiiculty,  pain,  its 
character  and  locality. 

Urine. — Quantity  in  twenty-four  hours,  colour,  reaction,  specific  gravity, 
clearness  or  turbidity,  test  for  albumin,  sugar,  and  bile — amount  of 
chlorides,  of  albumin  and  sugar,  if  present — percentage  of  urea  in 
twenty-four  hours'  urine. 

Deposits. — Their  general  appearance.  Microscopic  examination — ascer- 
tain presence  or  absence  of  epithelium,  pus,  blood,  casts  of  the 
uriniferous  tubes — their  character,  number,  and  variety — fatty 
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particles,  renal  cells,  amorphous  lithates  and  phosphates,  crystals  of 
uric  acid,  oxalate  of  lime,  triple  phosphates,  &c. 

J^aZe—Scrotum-testes-gonorrhcea— stricture-syphilis 
^cmak-Menstruation,  natural,  excessive  in  quantity,  too  frequent, 

accompanied  with  much  pain-Ieucorrhcea-condition  of  uterus. 

JN  ote  condition  of  breasts. 

shou/d  IV.T'^'."^..'^'  °*  '^^g^'^^'       t^^^tment  and  diet 

should  be  entered  the  prescription  for  any  medicine  ordered  being  given  in  full 
The  reporter  should  endeavour  to  form  some  idea  as  to  the  diagnosis  and  prog- 

of   L    ^     '''''  "^"'^  °°  ''''''''  °°  '""''^  P°i°*«'  «-'«P»  by  direction 

of  the  physicmn  in  charge.  In  recording  the  subsequent  progress  of  the  case, 
the  reporter  should  enter  the  letter  of  the  alphabet  at  the  commencement  of  each 
fnth^T  t^f  ^'^^  P>-^«'^"P*'on  should  be  copied,  and  any  alteration 

in  he  method  of  administration  must  be  entered.  The  frequency  of  the  pulse  and 
of  the  respu-ation  must  be  entered  on  the  chart  daily.  Changes  of  diet  must  be 
recorded,  and  the  amount  of  stimulants,  if  any  are  ordered. 

When  the  case  is  completed,  the  reporter  must  make  out  a  Summary  of  the 
nature,  course,  and  treatment  of  the  case,  and  give  it,  together  with  the  notes,  to 
the  Medical  Registrar. 

Should  the  patient  die,  and  an  inspection  be  obtained,  a  copy  of  the  post- 
mortem  appearances,  abstracted  from  the  post-mortem  register,  must  be  added. 
Ihe  reporter  should,  if  possible,  attend  the  post-mortem. 

The  arrangement  adopted  in  the  preceding  tabular  statement  does 
not  strictly  correspond  to  that  in  which  the  symptoms  of  disease  are 
described  in  the  ensuing  chapters.    An  attempt  has  rather  been  made 
to  separate  symptoms  complained  of  by  the  patient  from  those  which 
can  be  observed  and  investigated  by  the  physician.    But  neither  this 
classification  nor  one  in  which  symptoms  are  separated  into  subjective 
and  objective  can  be  rigidly  followed  without  certain  modifications. 
Sometimes  a  patient  when  asked  "  What  is  the  matter  ?  "  answers  that 
he  has  dropsy,  is  paralysed,  or  has  a  swelling  or  tumour  somewhere. 
These  are  objective  signs  of  disease  which  can  be  investigated  by  the 
physician  himself,  and  are  therefore  more  properly  relegated  to  the 
chapters  dealing  with  physical  examination.   More  frequently,  however, 
the  patient  complains  of  pain,  sickness,  palpitation,  giddiness,  &c.,  and 
a  discussion  of  these  and  other  subjective  symptoms  rightly  comes  under 
our  first  group.    But  there  are  other  symptoms,  such  as  vomiting  and 
shortness  of  breath,  which,  although  in  the  main  of  an  objective  char- 
acter, it  is  useful  to  consider  along  with  more  purely  subjective  pheno- 
mena.   The  various  subjective  and  objective  symptoms  of  disease  might 
be  discussed  in  connection  with  the  various  organs  or  systems  disturbance 
of  which  most  commonly  produces  them.    Such  an  arrangement,  how- 
ever,  appears  to  us  more  artificial  than  the  one  here  adopted.  Moreover, 
the  latter  plan  has  the  advantage  of  drawing  attention  to  the  wide  signi- 
ficance of  certain  symptoms.    For  example,  vomiting,  while  commonly 
the  result  of  a  disordered  stomach,  may  be  set  up  by  disease  of  the 
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brain  or  kidnej's,  hence  from  a  clinical  point  of  view  it  is  better  to 
discuss  its  possible  causes  and  to  study  it  in  all  its  bearings  before 
proceeding  to  make  a  physical  examination  of  the  stonmch  and  other 
organs  of  the  body. 

Some  symptoms  are  mentioned  in  this  section,  because  it  would  be 
inconvenient  to  separate  them  from  others  which  strictly  belong  to  it. 
Thus  coma  and  delirium  can  be  observed  by  the  physician,  but  for  an 
account  of  other  disorders  of  consciousness,  such  as  loss  of  memory  or 
attention,  illusions  or  hallucinations,  we  have  largely  to  depend  on 
statements  made  by  the  patient  or  his  friends. 


CHAPTER  II. 

SYMPTOMS,  FOR  THE  MOST  PART  SUBJECTIVE  IN 
CHARACTER,  FOR  WHICH  THE  PATIENT  SEEKS 
OR  IS  BROUGHT  TO  THE  PHYSICIAN  FOR  ADVICE. 

It  is  convenient  to  group  these  symptoms  according  to  the  system 
with  which  they  are  most  closely  related,  it  being  clearly  understood 
that  such  an  arrangement  does  not  necessarily  imply  disease  of  that 
particular  system. 

I.  SYMPTOMS  INDICATING  DISTURBANCE  OF  THE 
FUNCTIONS  OF  THE  NERVOUS  SYSTEM. 

Pain  is  probably  the  most  frequent  symptom  for  which  a  patient 
seeks  advice.  Its  significance  varies  greatly,  partly  according  to  its 
locality,  but  chiefly  in  consequence  of  the  varying  susceptibilities  of  the 
nervous  system  in  different  individuals.  As  a  rule,  the  information  to 
be  derived  from  a  study  of  pain  by  itself  is  trifl.ing  as  compared  with 
that  to  be  obtained  by  a  consideration  of  its  associations.  It  must  also 
be  borne  in  mind-  that  the  position  of  pain  does  not  by  any  means 
always  correspond  with  that  of  the  disease ;  frequently,  indeed,  it  is 
situated  at  some  distance  from  it.  Pain  may  be  generalised  all  over 
the  body,  or  limited  to  a  very  small  area  of  its  surface.  General  pains 
occur  sometimes  at  the  onset  of  febrile  conditions,  as  in  influenza, 
typhoid,  acute  rheumatism.  Localised  pains  also  in  some  cases  may 
appear  to  depend  on  a  general  blood  change,  while  in  other  cases  they 
are  obviously  produced  by  local  disease.  Whenever  possible,  it  is 
desirable  to  ascertain  the  exact  position  of  pain,  its  chief  characters, 
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whether  aching,  throbbing,  shooting,  &c.,  and  its  relation  to  time  and 
movement. 

The  term  neuralgia  implies  a  severe  paroxysmal  pain  in  the  course 
of  a  sensory  nerve  or  its  branches.  By  many  authorities  the  word  is 
restricted  to  cases  where  the  nerve  disturbance  is  of  (so-called)  functional 
origin  ;  by  others  it  is  made  to  embrace  cases  of  organic  origin,  as  well 
as  those  where  no  definite  lesion  can  be  discovered. 

Neuralgic  pain  is  shooting,  throbbing,  gnawing,  or  boring  in  char- 
acter, and  of  very  variable  duration.  Associated  with  the  spoutaneous 
pain  there  is  usually  superficial  tenderness  of  the  neuralgic  area.  This 
may  be  diffuse,  or  more  commonly  is  localised  to  certain  points  in  the 
course  of  the  nerve  or  its  branches. 

These  "  tender  points  "  usually  correspond  to  places  where  the  nerve 
emerges  from  beneath  bone  or  fascia.  Sometimes  there  is  tenderness 
over  a  vertebral  spine,  usually  at  a  spot  which  corresponds  to  the 
origin  of  the  affected  nerve.  In  seeking  for  a  cause  of  any  neuralgia, 
the  possibility  of  irritation  at  a  distance  from,  as  well  as  along  the 
course  of  the  affected  nerve  must  be  debated. i 

Pain  in  the  Head. — In  asking  ourselves  what  may  be  the  cause 
of  any  particular  headache,  it  is  well  to  regard  the  subject  both 
setiologically  and  clinically. 

The  chief  causes  of  headache  may  be  grouped  as  follows  : — (i.)  Dis- 
turbance of  the  intra-cranial  circulation,  as  in  heart  disease;  (2.) 
Changes  in  the  blood,  as  anaemia,  or  a  toxic  condition  produced  by 
alcohol,  kidney  disease,  rheumatism,  gout,  or  the  inhalation  of  certain 
gases,  especially  in  connection  with  overcrowded  rooms;  (3.)  Pyrexia; 
(4.)  Disease  of  the  thoracic  and  abdominal  viscera,  especially  of  the 
stomach  and  sexual  organs ;  (5.)  Diseases  of  the  head,  the  scalp,  the 
cranium,  the  brain  or  its  nerves;  (6.)  Disorders  of  the  special  sense- 
organs,  especially  the  ear  and  eye. 

Such  a  classification  must  of  necessity  be  artificial  to  some  extent, 
for  often  the  causes  enumerated  act  in  combination.  Thus  the 
headache  of  pyi-exia,  while  doubtless  partly  due  to  elevation  of  tem- 
perature and  to  vascular  congestion,  is  mainly  due  to  a  toxaemic  blood 
state.  Also  the  headache  of  gastric  disturbance  may  be  partly  the 
result  of  anaemia,  partly  reflex,  and  partly  toxic  in  origin. 

^  The  importance  of  studying  the  situation  of  pain  in  visceral  disease  was  insisted 
on  by  the  late  Dr.  Ross  in  his  valuable  paper  "On  the  Segmental  Distribution  of 
Sensory  Disorders,"  j5ram,  1888.  Since  then  the  subject  has  beeu  further  investi- 
gated, especially  by  Head  and  Mackenzie.  Dr.  Head  in  particular  has  demonstrated 
that  certain  definite  and  constant  areas  of  cutaneous  tenderness — each  area  having 
a  maximal  region  in  which  there  is  pain — may  be  found  in  association  with  various 
visceral  diseases,  and  that  these  maximal  areas  coincide  with  areas  that  are  marked 
out  by  attacks  of  herpes  zoster. 
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Clinically  pain  in  the  head  may  be  studied  . in  relation  to  its  locality, 
character,  time  and  other  circumstances. 

Locality. — Headache  may  be  diffused  and  general,  or  localised  to  a 
particular  spot.  A  general  headache  is  sometimes  the  result  of  intra- 
cranial disease,  as  meningitis  or  cerebral  tumour,  but  more  commonly 
it  may  be  traced  to  some  morbid  condition  of  the  blood,  as  that  of 
rheumatism  or  gout,  or  to  nervous  exhaustion. 

A  frontal  headache  is  common  in  pyrexia,  and  the  temperature 
should  always  be  taken  when  the  headache  is  not  obviously  related  to 
functional  visceral  disturbance.  Apart  from  pyrexia,  frontal  headache 
is  most  frequently  associated  with  stomach  derangement,  while  occa- 
sionally it  accompanies  lung  disease.  Occipital  headache  may  be  caused 
by  constipation,  hepatic  disorders,  ovarian  diseases,  and  sometimes  by 
gastric  derangement.  The  deep-seated  pain  of  neurasthenia  is  often 
attended  by  a  sensation  of  tension  about  the  occiput,  and  by  tenderness 
to  touch  in  that  region. 

Pain  in  the  temples  is  met  with  in  anaemia,  hysteria,  and  neuralgia. 
In  anaemia  the  pain  is  usually  bilateral,  and  is  accompanied  by  a  sense  of 
bursting  of  the  temples.  In  hysteria  pain  may  shoot  from  one  temple 
to  the  top  of  the  head.  In  migraine  pain  usually  begins  on,  and  may 
be  limited  to,  one  side  of  the  head,  but  sometimes  the  headache  is 
general ;  hence  the  term  "  hemicrania  "  often  given  to  this  disease  is 
inaccurate.  The  condition  of  the  ear  requires  careful  investigation 
when  there  is  persistent  aching  or  attacks  of  neuralgic  pain  in  the 
neighbourhood,  while  the  bones,  especially  the  mastoid,  should  be 
palpated  for  spots  of  local  tenderness. 

Vertical  headache  also  is  often  neuralgic  in  character.  In  hysteria 
the  sensation  of  a  nail  being  driven  into  the  skull,  called  "clavus," 
is  sometimes  experienced.  A  feeling  of  weight  or  pressure  on 
the  vertex,  often  accompanied  by  a  dull  diffuse  headache,  suggests 
an  overtaxed  brain,  but  it  is  also  complained  of  by  hypochondriacal 
persons. 

The  Kind  of  Headache. — SharjD  violent  pains  occur  in  neuralgia 
from  any  cause.  Sometimes  they  are  present  during  the  growth  of 
a  tumour,  or  mark  the  early  period  of  a  meningitis.  Dull  heavy 
headaches  suggest  a  toxsemic  state,  as  in  ursemia,  jaundice,  chronic 
alcoholism,  lead-poisoning.  A  throbbing  headache  increased  by  move- 
ment is  characteristic  of  antemia ;  it  also  often  occurs  in  cases  of 
cardiac  hypertrophy,  especially  when  this  is  associated  with  gastric 
disturbance.  A  pulsating  constant  headache  may  be  due  to  an  intra- 
cranial aneurysm. 

Relation  of  Headache  to  Time,  Taking  of  Food  and  other  Circum- 
stances.— The  headache  of  exhaustion  and  inanition  is  most  marked  on 
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Avakmg  m  the  morning,  and  is  relieved  by  food  ;  that  of  anemia  comes 
on  m  the  day,  and  is  worse  at  bedtime.  The  syphilitic  headache,  often 
very  severe,  intense  and  persistent,  is  particularly  characterised  by 
nocturnal  exacerbations,  which  deprive  the  patient  of  sleep  (but  be  it 
noted  that  sleeplessness  in  syphilitic  subjects  cannot  always  be  accounted 
for  by  pain  in  the  head).  This  headache  is  often  accompanied  by  much 
irrltabihty  and  mental  depression,  while  in  the  severest  cases  the  head 
IS  too  sensitive  to  lay  on  the  pillow,  and  the  patient  sits  up  in  bed 
holding  his  head  between  his  hand.s. 

Excitement  and  movement  improve  the  headache  of  hysteria;  they 
aggravate  that  produced  by  organic  brain  disease,  also  the  pain  of 
migraine.  The  pain  of  organic  brain  disease  is  characterised  by  its 
constancy,  but  it  is  liable  to  paroxysmal  exacerbations,  often  of  great 
severity.  It  varies  in  character  and  in  position.  It  may  be  dull, 
boring,  or  rending;  it  may  be  general  or  local.  When  local,  the  seat  of 
pam  sometimes  corresponds  to  that  of  the  tumour,  and  there  may  be 
local  tenderness.  Tumours  of  the  cerebellum  frequently  give  rise  to 
occipital  pain,  but  occasionally  pain  is  limited  to  the  frontal  region. 
Hence  the  locality  of  a  brain  tumour  cannot  be  diagnosed  with  any 
confidence  merely  from  the  position  of  the  pain.  An  aneurysm  of  the 
basilar  artery  usually  produces  occipital  headache. 

It  will  be  gathered  from  the  above  observations  on  headache,  that 
while  this  symptom  may  be  caused  by  disease  of  almost  every  organ  of 
the  body,  it  appears  to  be  most  closely  related  to  alimentary  disturb- 
ances, to  anaemia,  or  to  some  toxic  condition  of  the  blood.  Whenever 
its  aetiology  is  doubtful,  the  temperature  should  be  taken,  the  optic 
discs  examined,  and  the  condition  of  the  nervous  system  carefully 
investigated. 

Pain  in  the  Neck  may  be  due  to  caries  of  the  spine,  to  disorders 
of  the  windpipe,  pharynx,  or  oesophagus,  or  to  muscular  rheumatism, 
the  sterno-mastoid  being  not  uncommonly  affected. 

Pain  in  the  Back. — This  may  be  general  or  local,  and  may  be 
caused  by  disease  of  the  vertebrae,  the  cord  or  its  membranes,  or  the 
spinal  muscles.  Sometimes  it  is  a  referred  pain  in  consequence  of 
visceral  disease.  Thus  an  aching  pain  in  the  mid-dorsal  region  is 
common  in  dyspepsia,  one  at  a  lower  level  may  be  due  to  a  loaded 
colon,  pains  in  the  lumbar  region  sometimes  result  from  kidney  or 
ovarian  disease,  while  pain  over  the  sacrum  is  often  associated  with 
disorders  of  the  bladder  or  uterus.  Muscular  pains  are  very  common 
in  the  lumbar  region.  Aching  of  the  back  occurs  in  the  early  stages 
of  many  of  the  specific  fevers,  particularly  in  influenza  and  smallpox. 
It  is  also  common  at  puberty  in  conditions  when  the  ligaments  are 
lax,  and  when  there  is  a  proneness  to  lateral  curvature.    Aching  or 
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burning  pains  in  the  dorsal  spine  occur  in  hysteria,  together  with 
local  tenderness  both  superficial  and  deep.  Aneiirysms  of  the  thoracic 
or  abdominal  aorta  are  often  attended  by  some  pain  along  the  vertebral 
column  or  in  the  course  of  the  spinal  roots.  Spontaneous  pain  and 
radiating  bands  of  local  tenderness  are  also  met  with  in  many  diseases 
of  the  spine  and  its  membranes.  Probably  neurasthenia  and  "spinal 
irritation,"  as  a  result  of  former  injury,  are  the  commonest  causes  of 
severe  spinal  pain. 

Pain  in  the  Chest. — Here  we  have  to  think  mainly  of  the  inter- 
costal muscles  and  nerves,  the  pleura,  the  heart  and  aorta,  and  the- 
stomach.  In  disease  of  the  lungs  a  dull  pain  may  be  complained  of 
over  the  affected  area,  but  unless  the  pleura  is  involved,  it  is  perhaps 
rare  for  pain  to  be  a  prominent  feature.  At  the  same  time  it  must' be- 
freely  admitted  that  distension  of  an  organ  with  blood,  as  of  the  lung 
in  the  early  stage  of  a  pneumonia,  will  give  rise  to  local  discomfort,, 
and  even  to  actual  pain.  A  sharp  stitch-like  pain  in  the  lower  axillary 
region,  increased  by  breathing,  is  due  to  pleurodynia  or  pleurisy ;  in 
the  latter  disease  the  temperature  is  raised,  and  the  pain  is  succeeded 
or  accompanied  by  friction  sound.  A  general  soreness  of  the  inter- 
costal muscles  may  be  the  result  of  sevei'e  coughing  ;  it  occurs  also  in 
rheumatism  and  in  dyspepsia,  but  the  common  pain  in  stomach  dis- 
turbance is  one  of  aching  or  gnawing  character,  situated  across  the 
front  of  the  chest  below  mid-sternum,  and  felt  also  behind  in  the  mid- 
dorsal  region.  Severe  unilateral  neuralgic  pain  may  precede,  accompany,, 
or  succeed  an  attack  of  shingles,  and  in  elderly  persons  it  is  very  often 
persistent. 

Pains  varying  in  character  and  severity  also  occur  as  a  result  of 
pericarditis,  valvular  disease,  dilatation  of  the  heart  from  muscle 
failure,  and  aneurysm  of  the  aorta.  They  reach  their  greatest  intensity 
in  angina  pectoris.  In  this  disease  the  paroxysm  of  pain  is  combined 
with  a  sense  of  impending  death.  The  pain  is  usually  most  prominent 
in  the  left  side  of  the  chest ;  it  shoots  back  between  the  shoulders  and 
down  the  inner  side  of  the  left  arm  to  the  elbow ;  sometimes  it  extends 
down  the  inner  sides  of  both  arms,  and  it  may  be  to  the  tips  of  the 
ring  and  little  fingers. 

Pain  in  the  Abdomen.  — In  seeking  for  an  explanation  of  pain, 
in  the  abdomen,  the  condition  of  its  walls  and  contents  requires  to  be- 
investigated.  It  may  be  set  up  by  disease  of  the  liver,  kidney,  or 
other  organ,  by  a  strangulated  hernia,  or  other  source  of  intestinal 
obstruction.  It  may  be  caused  by  aneurysm,  by  tubercular  or  cancerous 
growths  in  the  mesenteric  glands.  Pain  and  tenderness  are  common 
in  hysteria,  and  the  diagnosis  from  peritonitis  may  present  difiiculties. 
A  painful  sense  of  tightness,  as  if  a  band  were  drawn  tight  around  the- 
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body,  is  met  with  in  mcany  spinal  aifections,  and  is  especially  frequent 
m  locomotor  ataxy.  In  the  latter  disease  this  "girdle  pain"  is  usually 
situated  on  a  level  with  the  lower  thoracic  or  upper  abdominal  region, 
and  is  often  associated  with  tight  sensations  around  the  joints  or  other 
parts  of  the  lower  limbs.  The  pain  of  spinal  disease  or  of  pleurisy 
is  sometimes  referred  to  the  side  or  front  of  the  abdomen.  Intense 
paroxysms  of  epigastric  pain  are  not  uncommon  in  locomotor  ataxy, 
and  are  generally  associated  with  disturbed  action  of  the  heart  and 
incessant  painful  vomiting.  These  attacks  of  gastralgia,  or  gastric 
■crises,  as  they  are  called,  along  with  lancinating  pains  in  the  limbs, 
chest  and  back,  may  occur  for  many  years  before  ataxic  symptoms 
make  their  appearance. 

Colic  is  a  term  applied  to  spasmodic  abdominal  pain,  of  which  three 
chief  varieties  are  distinguished,  namely,  intestinal,  renal  and  biliary, 
which  are  produced  by  irritation  of  the  intestine,  ureter  and  bile-ducts 
respectively. 

Intestinal  colic,  due  usually  to  some  irritant  in  the  bowel  or  to  lead- 
poisoning,  is  referred  as  a  rule  to  the  neighbourhood  of  the  umbilicus. 

Eenal  colic,  usually  produced  by  the  passage  or  disturbance  of  a 
■calculus  in  the  ureter,  is  a  severe  pain  which  is  felt  in  one  loin  and 
flank,  and  darts  down  to  the  groin  and  testicle,  and  sometimes  to  the 
thigh  or  to  the  chest  and  back. 

Biliary  colic,  commonly  caused  by  the  escape  of  gall-stones  into  the 
■cystic  and  common  bile  ducts,  is  an  agonising  pain  which  is  situated 
in  the  right  hypochondrium,  and  shoots  up  to  the  right  shoulder  and 
back. 

All  forms  of  colic  may  be  ushered  in  by  shivering  or  rigors,  and  be 
accompanied  by  nausea  and  vomiting,  clammy  sweat,  and  other  symp- 
toms of  collapse.  Sometimes  there  is  an  associated  disturbance  of  the 
•colon,  especially  of  the  caecum,  which  becomes  paralytically  distended, 
and  there  may  be  attacks  simulating  the  beginning  of  typhlitis. 

Pain  in  the  Limbs. — This  maybe  the  result  of  syphilis,  rheuma- 
tism, gout,  or  other  cause  which  leads  to  disease  of  the  bones,  joints, 
muscles,  or  nerves.  It  is  also  to  be  noted  that  a  pain  in  the  tip  of  the 
shoulder  sometimes  occurs  in  pleurisy  and  pericarditis ;  that  shooting 
pains  down  the  arms  are  sometimes  the  result  of  aneurysm,  heart 
disease,  angina  pectoris,  disease  of  the  posterior  roots  or  peripheral 
nerves ;  and  that  lightning-like  pains  in  the  lower  limbs  constitute  one 
of  the  earliest  and  most  striking  features  of  locomotor  ataxy. 

Numbness  and  Tingling  of  the  extremities  often  attend  the 
■onset  of  acute  affections  of  the  nerves,  spinal  cord,  or  brain.  They  are 
particularly  common  initial  symptoms  in  the  various  forms  of  multiple 
peripheral  neuritis,  and  may  exist  for  some  time  before  objective 
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changes  in  the  cutaneous  sensibility  can  be  detected.  At  the  onset  of 
peripheral  neuritis,  numbness  and  tingling  are  frequently  combined 
with  alternating  attacks  of  burning  sensations  in  the  hands  and  feet, 
and  coldness  and  deadness  of  these  parts,  together  with  actual  parox- 
ysmal pains  in  the  limbs.  In  the  alcoholic  variety  severe  cramps  in  the 
muscles  of  the  calves  and  other  parts  of  the  limbs,  morning  retching 
and  vomiting,  as  well  as  shortness  of  breath  from  cardiac  weakness,  are 
also  fi-equent  symptoms  complained  of  by  the  patient. 

Vertig"0. — Vertigo,  called  by  the  patient  "  giddiness,"  "dizziness," 
or  "  swimming  in  the  head,"  is  a  disturbance  of  the  sense  of  equili- 
brium. The  patient  feels  as  if  going  to  stagger  or  fall,  or  that 
surrounding  objects  are  oscillating  or  moving  in  a  particular  direction. 
The  subjective  sensation  of  movement  is  sometimes  accompanied  by 
actual  reeling  or  falling  to  the  ground. 

The  symptom  is  a  common  one,  and  according  to  its  associations 
the  following  varieties  may  be  distinguished  : — 

Ocular  Vertigo. — This  is  usually  due  to  weakness  of  one  of  the 
ocular  muscles,  as  the  external  or  internal  rectus.  Often  there  is  some 
error  of  refraction  ;  for  example,  the  strain  on  the  internal  recti  in 
myopia  may  be  followed  by  weakness  of  these  muscles,  and  then  near 
objects  become  indistinct,  and  a  sense  of  confusion  and  vertigo  ensues. 

Auditory  or  Aural  Vertigo. — Giddiness  may  be  caused  by  disease 
of  any  part  of  the  auditory  apparatus,  the  meatus,  tympanum.  Eusta- 
chian tube,  the  labyrinth,  auditory  nerve  or  its  central  connections. 
When  associated  with  tinnitus  and  deafness,  there  is  probably  an 
affection  of  the  labyrinth,  especially  of  the  semicircular  canals,  and 
the  condition  is  called  Meniere's  disease  or  labyrinthine  vertigo.  The 
deafness  is  central,  that  is,  does  not  depend  on  impaired  conduction 
through  the  middle  or  external  ear;  the  vertigo,  which  varies  in 
intensity,  may  be  severe  enough  to  hurl  the  patient  to  the  ground ;  it 
is  usually  paroxysmal,  while  the  tinnitus  and  deafness  are  persistent. 
The  attack  may  be  attended  by  temporary  unconsciousness,  and  in 
bad  cases  is  followed  by  nausea,  vomiting  and  symptoms  of  collapse. 

Whenever  vertigo  is  accompanied  by  other  indications  of  ear  disease, 
a  careful  otoscopic  examination  should  be  made,  and  a  normal  con- 
dition of  the  meatus,  membrana  tympani  and  Eustachian  tube  proved 
before  admitting  the  existence  of  primary  disease  of  the  labyrinth. 

Gastric  Vertigo. — Giddiness  is  often  complained  of  by  the  subjects 
of  gastric  or  hepatic  derangements,  and  is  commoner  in  ordinary 
dyspepsia  than  in  serious  organic  disease  of  the  stomach.  It  is 
frequently  accompanied  by  buzzing  in  the  ears,  and  may  be  followed 
by  nausea,  vomiting,  pallor  and  faintness.  There  is  no  deafness,  but 
it  is  highly  probable  that  a  large  number  of  cases  of  gastric  vertigo 
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are  really  due  to  disturbance  of  the  semicircular  canals.  Still  in  some 
cases,  as,  for  example,  in  gout,  there  often  appears  to  be  a  close 
relation  between  the  taking  of  food  and  vertigo. 

Vertigo  depending  on  Disorders  of  the  Nervous  System.— Giddi- 
ness occurs  in  depression  or  exhaustion  of  the  brain  from  any  cause, 
such  as  excessive  smoking,  drinking,  anajmia,  or  mental  strain.  It 
is  usually  slight  or  moderate  in  degree,  while  it  is  frequently  accom- 
panied by  emotional  disturbance,  gastric  derangement,  palpitation  and 
sleeplessness. 

Vertigo  also  occurs  in  connection  with  neurasthenia,  epilepsy  and 
migraine.  When  present  in  epilepsy,  either  as  the  aura  of  a  major 
attack  or  as  one  of  the  chief  symptoms  of  a  minor  attack,  vertigo  is 
almost  always  attended  by  loss  of  consciousness.  Sometimes  it  is  a 
symptom  of  intra-cranial  lesion,  being  especially  related  to  disease  of 
the  cerebellum  and  its  peduncles.  In  persons  past  middle  life,  with 
signs  of  arterial  degeneration,  an  attack  of  vertigo  should  suggest  the 
possibility  of  an  apoplectic  seizure ;  indeed,  temporary  vertigo  and 
slight  confusion  of  intellect  may  be  caused  by  a  small  cerebral  hsemor- 
rhage.  In  such  cases  vertigo  usually  appears  with  headache,  nausea, 
or  vomiting,  and  often  there  is  a  sense  of  unilateral  numbness  or 
weakness. 

Disorders  of  Consciousness. 

Exaltation  of  the  Mental  Powers  occurs  as  a  premonitory  symptom 
of  some  forms  of  insanity  or  delirium.  In  chronic  alcoholism  a  stage 
of  mental  exaltation  frequently  ushers  in  the  development  of  other 
psychical  disorders,  and  is  attended  by  hallucinations  of  the  special 
senses.  The  patient  imagines  himself  to  be  very  rich,  or  fancies  that 
he  hears  music,  while  when  he  closes  his  eyes  he  sees  bright  clouds  or 
other  pictures.  But  it  is  noticeable  that  while  the  patient  is  becoming 
more  absorbed  in  contemplating  his  own  thoughts  and  feelings,  his 
powers  of  observation  and  of  attention  to  business  are  on  the  wane. 
The  mental  excitement,  extravagant  acts  and  elation  so  often  seen  in 
the  early  stage  of  chronic  alcoholism  closely  resemble  the  early  symptoms 
of  general  paralysis. 

Perversions  of  Consciousness  are  met  with  in  the  various  forms  of 
insanity,  in  the  delirium  of  fever,  in  poisoning  by  narcotic  drugs,  and 
in  many  diseases  of  the  brain  or  its  membranes.  An  illusion  is  a  false 
perception  of  some  sensorial  imjaression  received  from  an  actual  object, 
but  the  error  can  be  detected  by  the  mind  and  corrected.  A  hallu- 
cination is  a  false  perception  which  occurs  without  the  action  of  any 
external  stimulus  ;  thus  voices  are  declared  to  be  heard  or  objects  seen 
in  the  absence  of  external  realities.  Hallucinations  of  hearing  are  very 
common  in  cases  of  melancholia  and  delusional  insanity. 
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A  delusion  is  a  false  belief,  a  perversion  of  judgment,  and  always 
implies  a  disordered  intellect.  Illusions,  hallucinations  and  delusions 
are  the  chief  factors  of  delirium.  The  mental  state  in  delirium  is 
similar  to  that  in  insanity,  but  the  term  is  commonly  restricted  to  the 
acute  mental  derangement  which  occurs  in  many  fevers,  in  organic 
brain  disease,  in  toxaemic  conditions,  or  in  certain  low  states  of  the 
system.  Three  distinct  types  of  delirium  may  be  recognised  : — (i.) 
Loio  muttering  delirium,  in  which  the  patient  lies  still,  mutters  to  him- 
self in  a  rambling  fashion,  and  picks  at  the  bed-clothes.  This  variety 
is  common  in  typhoid  fever.  (2.)  Delirium  tremens,  in  which  the  patient 
is  restless  and  sleepless  and  troubled  with  illusions  and  hallucinations. 
He  sees  all  kinds  of  horrid  animals  creeping  on  his  bed  or  running 
about  the  room ;  he  is  very  suspicious,  his  movements  are  tremulous, 
and  there  is  a  tendency  to  violent  outbursts  of  raving  delirium.  (3.) 
Raving  delirium,  characterised  by  great  intensity  of  both  mental  and 
bodily  activity,  is  a  feature  of  acute  mania ;  it  occurs  also  in  meningitis, 
and  occasionally  in  some  fevers. 

Of  poisons  producing  delirium,  alcohol  is  the  commonest.  A  pro- 
longed debauch  may  be  followed  by  delirium  tremens,  while  a  chronic 
delirious  state  is  very  common  in  the  subjects  of  severe  alcoholic 
paralysis.  The  paralysed  patient  may  speak  distinctly  at  first,  but  his 
talk  soon  becomes  incoherent,  and  it  will  be  observed  that  his  memory 
is  very  defective,  and  that  he  has  erroneous  ideas  especially  as  regards 
time  and  locality.  Frequently  he  is  very  suspicious  of  his  attendants, 
and  often  accuses  the  nurse,  of  poisoning  his  food.  A  morose,  depressed 
state  is  often  interrupted  by  periods  of  great  excitement,  and  the 
patient  may  exhibit  suicidal  or  homicidal  impulses. 

Pyrexia  is  the  commonest  cause  of  delirium,  but  there  is  sometimes 
a  difficulty  in  distinguishing  between  this  variety  and  the  delirium 
caused  by  organic  brain  disease— for  example,  a  case  of  pneumonia  has 
often  been  diagnosed  as  one  of  tubercular  meningitis,  while  acute 
brain  disease  has  been  mistaken  for  a  specific  fever.  The  error  is 
avoided  (i)  by  considering  whether  the  degree  of  pyrexia  is  sufficient 
by  itself  to  account  for  the  delirium ;  and  (2)  by  making  a  thorough 
examination  of  the  patient,  in  order  to  see  whether  there  are  symptoms>- 
such  as  persistent  vomiting,  optic  neuritis,  local  spasms,  or  paralysis, 
which  are  indicative  of  an  intra-cranial  lesion.  The  association  of 
headache  with  delirium  is  also  suggestive  of  brain  disease,  for  the 
headache  of  fever  usually  ceases  when. delirium  begins  :  this  important 
distinction  was  first  pointed  out  by  Sir  William  Jenner. 

Loss  of  Consciousness.— This  may  be  partial  or  complete.  A  partial 
loss  may  affect  all  forms  of  mental  activity,  as  in  trance,  catalepsy, 
hysteria,  idiocy,  or  dementia ;  or  the  defect  may  be  more  or  less  limited 
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to  a  single  faculty.  Thus  loss  of  memory  is  particularly  noticeable  in 
some  cases  of  anasmia,  and  in  advanced  forms  of  chronic  alcoholism, 
while  lack  of  attention  is  often  a  feature  of  hypochondriasis  or  neur- 
asthenia. A  complete  loss  of  consciousness  may  be  produced  by  a  great 
variety  of  causes,  the  chief  of  which  are :  Certain  poisons,  as  opium, 
alcohol,  chloroform;  uraemia;  diabetes;  syncope,  from  failure  of  the 
heart's  action ;  head  injuries  ;  functional  and  organic  diseases  of  the 
brain;  hysteria;  epilepsy;  multiple  sclerosis;  general  paralysis  of 
the  insane;  meningitis;  cerebral  haemorrhage,  embolism,  thrombosis, 
tumour,  or  abscess;  hyperpyrexia  and  sunstroke. 

When  a  person  is  deeply  unconscious,  it  is  sometimes  difficult  to 
arrive  at  a  diagnosis  of  the  cause  of  his  condition. 

In  such  a  case,  let  the  student  observe  the  following  points :  The 
condition  of  the  heart  and  other  organs ;  the  temperature ;  the  urine  ; 
the  odour  of  the  breath  ;  the  pupils  ;  the  results  of  an  ophthalmoscopic 
examination  ;  the  presence  or  absence  of  convulsions,  of  unilateral  spasm 
or  paralysis ;  and  the  condition  of  the  reflexes.  An  important  indica- 
tion of  the  depth  of  coma  is  stertor,  or  the  snoring  noise  made  by  the 
patient  in  breathing.  This  depends  on  obstruction  to  the  entrance  of 
air  into  the  chest,  and  is  usually  produced  by  the  falling  back  of  the 
tongue  or  of  a  relaxed  soft  palate. 


II.  SYMPTOMS  INDICATING  DISTUEBANCE  OF  THE  FUNC- 
TIONS OF  THE  RESPIRATORY  OR  CIRCULATORY  ORGANS. 

Cough. — Coughing  is  a  reflex  act  excited  by  irritation  of  the 
terminal  fibres  of  the  superior  laryngeal  or  some  other  branch  of  the 
vagus  nerve.  After  taking  a  deep  inspiration  the  glottis  is  closed  and 
then  forced  open  by  a  sudden  expiratory  effort. 

As  a  rule,  cough  is  a  result  of  a  morbid  condition  of  some  portion 
of  the  respiratory  tract,  but  if  not  obviously  produced  by  disease  of  the 
respiratory  organs,  the  possibility  of  the  existence  of  irritation  else- 
where must  be  entertained,  and  it  is  especially  important  to  make  a 
careful  examination  of  the  throat — the  influence  of  an  elongated  uvula, 
post-nasal  catarrh,  adenoids,  or  enlarged  tonsils  being  weighed  with 
the  results  of  a  physical  examination  of  the  chest.  The  condition  of 
the  ear,  of  the  stomach,  and  other  abdominal  organs,  may  also  require 
investigation. 

Without  attempting  to  enumerate  all  the  causes  and  varieties  of 
cough,  we  would  draw  attention  to  the  modifications  of  its  tone  pro- 
duced by  local  changes  in  the  larynx,  by  pressure  on  the  trachea,  and 
by  functional  and  organic  disease  of  the  brain. 

Any  impairment  of  the  proper  vibration  of  the  vocal  cords,  as  that 
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produced  by  the  presence  of  false  membranes,  ulceration  or  paralysis  of 
the  cords,  tends  to  make  the  cough  hoarse  and  croupy,  and  may  diminish 
or  abolish  its  tone.  Here,  too,  may  be  mentioned  the  peculiar  empty 
ineffective  cough  of  diphtheria  and  of  alcoholic  paralysis.  When  there 
is  pressure  on  the  trachea,  as  from  an  aortic  aneurysm  or  a  mediastinal 
tumour,  the  cough  is  hard  and  metallic  in  quality,  and  is  associated 
with  stridulous  inspiration.  The  cough  also  occurs  in  paroxysms, 
sometimes  much  resembling  those  of  whooping-cough,  but  unaccom- 
panied by  the  characteristic  inspiratory  noise  of  the  latter  disease. 
Fits  of  harassing  coughing,  if  not  due  to  advanced  phthisis  or  to 
whooping-cough,  should  always  make  us  think  of  thoracic  aneurysm 
and  mediastinal  tumour.  In  bronchiectasis  the  cough  is  also  paroxys- 
mal,, and  is  accompanied  by  copious  expectoration  of  purulent  and 
often  offensive  secretion. 

As  regards  morbid  bi-ain  conditions,  we  may  note  the  barking  cough 
of  hysteria,  and  the  influence  of  profound  apoplectic  attacks  and  of 
bulbar  paralysis  in  diminishing  or  abolishing  the  act  of  coughing,  and 
thereby  tending  to  cause  a  dangerous  accumulation  of  secretion  in  the 
air  passages. 

Shortness  of  Breath. — When  a  patient  complains  that  he  easily 
gets  out  of  breath,  or  that  he  is  short  of  breath  when  he  moves  quickly, 
it  is  most  likely  that  he  is  suffering  from  anaemia  or  from  heart-disease. 
Shortness  of  breath  is  particularly  significant  of  cardiac  insufficiency,  of 
weakness  of  cardiac  muscle;  thus  it  is  perhaps  the  commonest  symptom 
complained  of  by  patients  suffering  from  alcoholic  dilatation  of  the 
heart.  The  symptom  is  lai'gely  subjective ;  the  patient  feels  a  need 
for  more  air,  and  objective  signs  of  difficult  or  hurried  breathing  may 
be  inconspicuous.  But,  as  a  rule,  a  slightly  increased  frequency  of  the 
respiratory  movements  is  observable.  The  leading  respiratory  feature, 
then,  in  ansemia  and  cardiac  disease  is  the  patient's  own  consciousness 
of  disturbed  breathing. 

The  opposite  condition,  in  which  increased  frequency  and  difficulty 
in  breathing  are  apparent  to  the  observer,  but  scarcely  noticed,  by  the 
patient,  occurs  in  chronic  disorders  of  the  respiratory  organs,  as  emphy- 
sema and  chronic  bronchitis,  especially  when  the  disease  has  lasted  for 
many  years,  and  the  patient  has  become  accustomed  to  the  hindrance 
to  his  breathing. 

The  chief  causes  of  dyspnoea  or  difficult  breathing,  and  of  alterations 
in  the  frequency  of  respiration,  are  given  in  the  section  on  the  respira- 
tory system.  But  we  may  here  point  out  the  importance  of  regarding 
these  symptoms  from  a  wide  standpoint,  of  taking  into  account  not 
only  the  state  of  the  lungs  and  heart,  but  also  that  of  the  blood  and 
nervous  system.    If,  after  a  careful  investigation,  no  obvious  signs  of 
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organic  disease  can  be  discovered  to  explain  the  occurrence  of  repeated 
attacks  of  severe  dyspnoea,  it  is  worth  while  remembering  that  the 
latter  may  be  due  to  pressure  on  the  trachea,  or  a  large  bronchus  from 
an  aneurysm,  or  a  deep-seated  tumour,  and  sometimes  to  a  stricture  of 
the  windpipe.  Nor  must  it  be  forgotten  that  laryngeal  spasm,  with 
severe  paroxysms  of  dyspncea— laryngeal  crises— may  constitute  very 
early  symptoms  of  locomotor  ataxy.  The  attacks  often  closely  resemble 
those  of  laryngismus  stridulus,  while  occasionally  noisy  breathing  is 
accompanied  by  a  spasmodic  cough  like  that  of  whooping-cough. 

Palpitation.— This  means  that  the  patient  feels  the  beatings  of 
his  heart,  and  the  consciousness  is  usually  attended  by  a  certain  amount 
of  distress  or  actual  pain.  When  the  heart  is  examined,  its  action  may 
be  found  to  be  quite  normal,  but  generally  some  change  in  its  force, 
frequency,  or  regularity  accompanies  the  subjective  sensation.  The 
commonest  cause  of  palpitation  is  dyspepsia.  The  symptom  is  also 
frequently  associated  with  hysteria,  neurasthenia,  or  other  functional 
nervous  disorder.  Other  causes  are  anaemia,  gout,  exophthalmic  goitre 
and  organic  cardiac  disease. 

In  heart  disease  palpitation  is  usually  much  aggravated  by  exertion 
and  excitement.  In  Graves's  disease,  palpitation,  combined  with  throb- 
bing of  the  larger  arteries  and  breathlessness,  may  exist  for  a  long  time 
before  the  other  symptoms,  prominence  of  the  eyeballs  and  enlarge- 
ment of  the  thyroid  gland,  become  developed. 

But,  in  whatever  way  palpitation  is  started,  its  degree  is  much 
influenced  by  the  condition  of  the  stomach ;  hence  an  investigation  of 
the  functions  of  this  organ  is  of  the  first  importance. 


III.   SYMPTOMS  INDICATING  DISTURBANCE  OF  THE 
FUNCTIONS  OF  THE  DIGESTIVE  ORGANS. 

The  Appetite  is  diminished  or  lost  {anorexia)  in  many  diseases, 
especially  when  there  is  pyrexia  or  disorder  of  the  alimentary  canal. 
But  although  loss  of  appetite  is  a  common  symptom  when  inquiry  is 
made  with  regard  to  it,  it  is  not  often  a  prominent  complaint  made  by 
the  patient,  for  it  is  usually  overshadowed  in  his  mind  by  the  existence 
of  other  symptoms.  Thus  a  patient  attacked  with  a  febrile  disorder 
complains  that  he  feels  ill,  cold,  or  weak,  or  that  he  has  been  shivering, 
or  of  some  symptom  peculiar  to  the  particular  disease  from  which  he 
is  suffering,  such  as  sore  throat  in  scarlet  fever,  joint-pain  in  rheuma- 
tism, &c.  Perhaps  certain  forms  of  dyspepsia  and  early  phthisis  are 
the  commonest  conditions  in  which  a  patient  consults  a  doctor  ^for  loss 
of  appetite.  In  chronic  disease,  mental  depression  always  requires 
consideration  as  a  factor  leading  to  anorexia. 
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Excessive  Appetite  (bulimia)  occurs  in  certain  nervous  diseases,  in 
diabetes  and  in  some  varieties  of  indigestion.  Children  suffering  from 
worms  or  gastro-enteric  catarrh  are  often  stated  by  their  mothers  to 
"  eat  all  before  them."  An  unnatural  appetite  (pica)  for  the  most 
peculiar  articles  is  sometimes  observed  in  hysteria,  pregnancy  and 
insanity. 

Thirst. — When  great  thirst  and  an  intense  feeling  of  weakness  are 
complained  of,  the  most  likely  disease  is  diabetes,  and  the  patient  may 
say,  "  The  more  I  drink  the  thirstier  I  get."  Thirst  is  also  present  in 
all  febrile  diseases,  in  gastric  derangements,  and  whenever  there  has 
been  great  loss  of  liquid  from  the  system,  as  by  diarrhoea,  vomiting,  or 
haemorrhage  from  any  part.  Attention  may  be  specially  drawn  to 
the  distressing  thirst  which  follows  the  vomiting  associated  with  acute 
peritonitis. 

Dysphagfia  means  pain  or  difficulty  in  swallowing,  and  occurs  as  a 
symptom  in  many  diseases  affecting  the  throat,  pharynx,  larynx  and 
oesophagus.  Thus  it  is  a  striking  feature  of  acute  tonsillitis  and  of 
ulcei^ation  of  the  throat,  while  it  is  often  prominent  in  glossitis  and  in 
tubercular  disease  of  the  larynx,  especially  when  the  upper  orifice  and 
the  epiglottis  are  implicated. 

Much  difficulty  in  swallowing  may  result  from  pressure  on  the 
pharynx,  as  by  a  retro-pharyngeal  abscess,  or  on  the  oesophagvis,  as 
by  aneurysm  of  the  thoracic  aorta.  It  is  also  present  when  there  is 
spasm  or  paralysis  of  the  pharynx ;  the  former  occurs  in  hysteria  and 
hydrophobia,  the  latter  in  diphtheria  and  bulbar  paralysis.  When  the 
soft  palate  is  pai'alysed,  an  early  symptom  in  diphtheritic  paralysis, 
liquids  regurgitate  through  the  nose  during  the  act  of  deglutition. 

Dysphagia  is  a  common  result  of  oesophageal  disease.  The  patient 
first  notices  that  he  cannot  get  down  solid  food  as  well  as  formerly — 
that  it  seems  to  stop  at  a  particular  point,  to  indicate  which  he  points 
sometimes  to  the  upper  and  sometimes  to  the  lower  end  of  the  sternum. 
He  may  also  state  that  food  comes  up  soon  after  it  is  swallowed.  This 
regurgitation  is  quite  different  from  vomiting — food,  not  much  altered, 
comes  up  easily  without  any  conscious  effort  and  with  little  or  no 
pain. 

If  the  obstruction  is  due  to  an  organic  lesion — as  a  malignant  ulcera- 
tion of  the  wall  of  the  oesophagus — the  dysphagia  increases  until  there 
is  great  difficulty  or  inability  to  swallow  the  softest  food  or  liquids. 
But  even  in  such  a  case  the  degree  of  difficulty  is  not  constant;  on 
some  days  the  patient  can  scarcely  swallow  anything,  while  on  others 
he  can  get  down  food,  even  solids,  with  comparative  ease. 

In  cancer  of  the  oesophagus,  the  inability  to  get  food  down  is  asso- 
ciated with  great  weakness  and  extreme  emaciation. 
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Dysphagia  is  also  met  with  in  cases  of  fibroid  thickening  of  the 
oesophagus  as  a  result  of  chronic  alcoholism. 

A  temporary  difficulty  in  swallowing  accompanied  by  regurgitation  is 
sometimes  met  with  in  elderly  persons— the  complete  recovery  in  a  day 
or  two  suggests  spasm  rather  than  organic  disease  of  the  oesophagus. 

Vomiting-.— In  the  act  of  vomiting  we  have  to  consider  the  centre 
m  the  medulla,  the  nerves  to  and  from  the  stomach,  and  other  afferent 
nerves  to  the  medulla.  The  stimulus  may  be  started  at  anv  of  these 
places.  First,  the  centre  may  be  directly  affected  by  a  growth,  hemor- 
rhage, or  local  disease.  Poisoned  blood  may  act  on  the  centre,  as  in 
acute  fevers,  uraemia,  or  from  poisons  or  medicines  absorbed  into  the 
blood ;  for  example,  the  vomiting  produced  by  a  hypodermic  injection 
of  apomorphia.  Secondly,  vomiting  may  be  started  by  irritation  of  the 
afferent  nerve  endin>  to  the  fauces,  pharynx,  oesophagus,  stomach, 
uterus,  or  other  abdominal  organ.    Thirdly,  by  brain  irritation. 

Vomiting  is  an  initial  symptom  of  many  acute  diseases,  and  this  is 
particularly  the  case  in  early  life.  It  is  especially  noticeable  at  the 
onset  of  scarlet  fever,  pneumonia  and  tubercular  meningitis,  of  which 
diseases  it  may  be  a  symptom  of  great  diagnostic  value.  Thus,  a  young 
child  is  taken  suddenly  ill,  the  temperature  is  raised,  the  fauces  are 
congested  and  swollen,  and  there  is  a  slight  eruption  of  uncertain 
character  over  the  upper  part  of  the  chest.  Now  the  occurrence  of 
vomiting  on  the  first  day  of  such  an  illness  is  highly  suggestive  of 
scarlet  fever,  but  in  the  absence  of  vomiting  the  case  may  turn  out  to 
be  one  of  ordinary  sore  throat,  or  of  a  general  catarrh  with  subsequent 
localisation  in  the  bronchial  or  gastro-intestinal  mucous  membrane. 
Vomiting  is  one  of  the  earliest  symptoms  of  acute  peritonitis,  and  also 
occasionally  of  pleurisy,  pericarditis  and  phthisis.  In  elderly  persons 
it  often  marks  the  onset  of  cerebral  haemorrhage ;  and  at  all  ages  it 
frequently  occurs  as  an  early  symptom  of  brain  disease,  even  when  the 
lesion  is  one  of  limited  extent. 

Vomiting  is  a  striking  feature  of  the  paroxysms  of  whooping-cough, 
occurring  sometimes  with  such  severity  and  frequency  as  to  place  the 
patient  in  great  danger.  During  the  convalescence  of  typhoid  fever 
both  vomiting  and  diarrhoea  are  easily  excited  by  even  slight  additions 
to  the  diet.  Vomiting  is  also  not  uncommon  during  the  course  of 
phthisis,  heart  disease,  Addison's  and  Bright's  disease.  It  is  often 
a  prominent  symptom  in  both  functional  and  organic  disorders  of  the 
stomach  and  bowels.  It  occurs  frequently  in  the  catarrhs  of  the 
alimentary  tract  that  are  so  common  during  the  period  of  infancy 
and  early  childhood,  and  may  be  associated  with  either  obstinate  con- 
stipation or  severe  diarrhoea. 

Sometimes  there  is  a  difficulty  in  deciding  whether  a  patient  is 
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suflfering  from  atonic  dyspepsia  or  gastric  ulcer  :  tiie  occurrence  of 
vomiting  in  such  a  case  would  of  itself  be  in  favour  of  ulcer.  But  when 
the  ulcer  is  situated  on  the  anterior  surface  of  the  stomach,  vomiting 
and  other  symptoms  may  be  absent  from  first  to  last,  or  till  the  onset 
of  perforative  peritonitis.  In  cancer  of  the  stomach,  vomiting  is  most 
common  when  the  orifices  are  obstructed,  or  when  there  is  an  ulcerated 
surface.  "When  new  growth  is  limited  to  the  walls  of  the  stomach,  the 
orifices  being  not  materially  implicated,  vomiting  may  never  occur.  In 
such  cases,  however,  the  subjective  feeling  of  nausea  is  often  very  con- 
spicuous. In  intestinal  obstruction  vomiting  occurs  more  severely  and 
more  constantly  the  nearer  the  seat  of  obstruction  is  to  the  stomach ; 
and  in  obstruction  of  the  large  intestine  it  may  never  become  prominent. 
In  hepatic,  renal  and  lead  colic,  vomiting,  which  frequently  occurs,  is 
not  necessarily  related  to  the  pain.  Occurring  early  in  the  morning, 
and  associated  with  a  tremulous  furred  tongue,  having  a  pale  red 
glistening  tip  and  edge,  it  is  significant  of  alcoholic  propensities. 

Morning  sickness  in  the  female  may  be  due  to  pregnancy,  and  most 
commonly  occurs  between  the  second  and  the  fourth  month  ;  its  degree 
varies  from  nausea  with  the  bringing  up  of  some  glairy  fluid,  to  vomiting 
of  such  severity  that  life  is  endangered. 

Vomiting  is  a  common  symptom  in  tumours  of  the  brain,  especially 
when  they  are  situated  in  the  medulla,  corpora  quadrigemina,  or  in 
the  middle  lobe  of  the  cerebellum.  It  is  distinguished  by  its  persistency 
and  by  its  association  with  constant  headache  and  optic  neuritis.  It 
also  occurs  in  abscess  of  the  brain  and  during  the  course  of  a  meningitis. 
Vomiting  from  cerebral  causes  is  usually  unattended  by  local  gastric 
symptoms,  and  is  not  commonly  preceded  by  nausea. 

In  these  respects  it  closely  resembles  the  vomiting  met  with  in 
hysteria,  and  in  what  are  known  as  the  "nervous  dyspepsias.".  In 
hysteria  it  is  sometimes  associated  with  a  voracious  appetite,  and  may 
last  for  months  or  years.  In  Meniere's  disease  it  is  found  in  conjunction 
with  vertigo,  faintness  and  aural  disorders ;  in  megrim,  with  periods  of 
intense  headache. 

DiarrhCBa — that  is,  undue  frequency  and  looseness  of  the  bowels — 
is  symptomatic  of  many  diseases.  Thvis  it  is  prominent  in  cholera  and 
typhoid  fever.  It  is  sometimes  met  with  in  scarlet  fever,  particularly 
the  malignant  variety,  measles,  Bright's  disease,  leucocythsemia  and 
exophthalmic  goitre. 

Some  of  its  chief  causes  are :  Irritation  of  the  intestines  by  im- 
proper food,  purgative  medicines,  poisons,  worms,  retained  faeces; 
defective  hygienic  conditions,  as  exposure  to  excessive  cold  or  heat, 
bad  air,  excessive  fatigue,  &c. ;  mechanical  congestion  of  the  intestinal 
vessels  from  obstruction  of  the  portal  circulation,  as  by  diseases  of  the 
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definite  re  ation  to  the  temperature  of  the  subsoil,  being  often  very 
preva  ent  d.™g  the  later  summer  months.  The  dilgnosit  of  any  caZ 
aid  oT  r  "  71  '  consideration  of  assodated  symptoms, 

:f  the  stooi:.^^^''^  °'  i^^o^; 

cond^io  "  tf"""'"  '^"^'^^^^  °f  obscure  origin,  the. 

e°a  d  tolh  1°"''      carefully  investigated,  especiafly 'with 

stress  t  T'r.'T  °'  ^"'^^^^'"^  malignant  disease.  Great 

avo  d  the  risk  of  overlooking  malignant  disease,  and  of  remembering 
tha  a  thm  discharge  associated  with  "weeping"  often  occurs  near  a 
partial  obstruction. 

Constipation  is  a  prominent  symptom  in  many  disorders  of  the 
heart  liver  stomach  and  nervous  system.  It  occurs  in  anemia,  in 
diabetes  and  at  the  commencement  of  many  febrile  diseases;  it  consti- 
tutes an  early  sign  of  peritonitis  and  is  an  important  symptom  of 
intestinal  obstruction.  ^  ^  i 

In  the  acute  varieties  of  obstruction,  constipation  is  usually  complete 
and  absolute,  and  is  associated  with  severe  colicky  pains,  vomiting  and 
symptoms  of  collapse.  But  in  acute  intussusception  there  is  oozing  of 
blood  mixed  with  mucus  from  the  anus.  In  chronic  obstruction  the 
condition  of  the  bowels  varies  from  time  to  time;  thus  when  the 
obstruction  is  due  to  cancer  of  the  rectum  or  sigmoid  flexure,  diarrhoea 
and  constipation  may  alternate,  but  in  obstruction  from  fsecal  accumu- 
lation, constipation  is  pronounced  and  tends  to  become  absolute. 

In  order  to  differentiate  the  various  forms  of  intestinal  obstruction 
It  is  necessary  to  make  a  careful  examination  of  the  abdomen  and  its 
parietes,  to  consider  the  sex,  age  and  previous  history  of  the  patient, 
and  to  study  the  mode  of  onset  and  the  character  of  the  paiu,  vomiting' 
and  other  symptoms  that  may  be  present.  These  points  will  be  found 
discussed  in  text- books  on  medicine  or  surgery. 

A  digital  examination  of  the  rectum  should  be  made  when  pain  is 
referred  to  the  rectum  or  to  the  lower  part  of  the  abdomen.  Pain  and 
straining  at  stool  {tenesmus)  occur  in  dysentery  and  other  inflammatory 
affections  of  the  descending  colon,  also  in  connection  with  piles,  fistula, 
stricture,  or  other  lesions  affecting  the  rectum. 

The  rectal  crises,  which  sometimes  occur  in  locomotor  ataxy,  are 
characterised  by  paroxysms  of  severe  pain  and  tenesmus,  and  the 
patient  may  complain  that  he  feels  as  if  there  were  a  foreign  body  in 
the  rectum  which  he  has  a  strong  desire  to  evacuate. 
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IV.  SYMPTOMS  INDICATING  DISTURBANCE  OF  THE 
URINARY  ORGANS. 

The  symptoms  to  which  a  patient  may  call  attention  are  :  Changes 
in  the  appearance  or  quantity  of  urine  (see  Examination  of  Urine, 
Chap.  XI.);  alterations  in  the  frequency  of  micturition;  inability  to 
pass  water  or  to  hold  it  properly ;  pain  or  difficulty  in  micturition. 

Increased  Frequency  of  Micturition  must  be  distinguished 

from  alterations  in  the  quantity  of  urine  passed.  Thus  in  stricture 
of  the  urethra,  prostatic  disease,  cystitis,  tumour  or  calculus  of  the 
bladder  or  kidney,  urine  is  passed  with  abnormal  frequency,  but  not 
necessarily  in  increased  quantity.  Whereas  in  diabetes,  granular 
kidney,  tuberculous,  albuminoid  and  cystic  disease  of  the  kidney,  there 
is  increased  flow  of  urine,  as  well  as  abnormal  frequency  of  micturi- 
tion. A  frequent  desire  to  pass  water  may  result  from  piles,  fissure  of 
the  anus,  intestinal  worms,  gonorrhoea,  or  irritating  discharges  from 
the  vagina. 

Frequent  micturition  at  night  is  sometimes  met  with  in  gouty 
subjects,  and  is  an  early  sign  of  granular  kidney  and  of  senile  enlarge- 
ment of  the  prostate. 

Diminished  Frequency  of  Micturition,  with  diminution  in  the 

total  amount  of  urine  passed  in  the  twenty-four  hours,  occurs  in  the 
final  stages  of  albuminoid  and  granular  kidney  disease,  and  in  other 
conditions  which,  when  very  aggravated,  lead  to  total  suppression. 
Diminished  frequency  of  micturition,  without  diminution  in  the  total 
amount  of  urine  passed,  may  be  observed  in  many  cases  of  retention 
of  urine. 

Inability  to  Pass  Water. — This  may  be  due  to  retention  or  to 
suppression  of  urine.  In  the  latter  condition  the  secreting  action  of 
the  kidney  is  impaired  or  lost,  whereas  in  the  former  urine  is  secreted 
more  or  less  normally,  but  cannot  be  voided  properly,  owing  to  obstruc- 
tion in  some  part  of  the  urinary  passages.  Retention  of  urine  occurs 
sometimes  in  states  of  unconsciousness  and  in  lesions  of  the  spinal 
cord,  as  dorsal  myelitis,  which  cause  paralysis  of  the  detrusor  vesicae. 
It  is  also  not  uncommon  after  operations  for  piles,  after  injury  to  the 
genital  organs  or  neighbouring  parts. 

In  the  male,  common  causes  of  retention  are  stricture  of  the  urethra, 
enlarged  prostate,  impacted  calculus,  or  other  source  of  mechanical 
obstruction.  In  the  female,  a  retroverted  gravid  uterus,  or  any  tumour 
pressing  upon  the  urethra,  bruising  or  swelling  of  the  urethra  or 
perineum  after  labour,  and  hysteria,  may  be  mentioned  as  frequent 
causes  of  retention.  It  is  worthy  of  note,  too,  that  retention  of  urine 
is  sometimes  the  only  symptom  of  commencing  peritonitis  in  women. 


26  SYMPTOMS  SUBJECTIVE  IN  CHARACTER. 

Suppression  of  Urine  may  be  a  result  of  mechanical  obstruction  to 
the  passage  ot  urine,  as  by  congenital  malformation,  disease,  or  blocking 
oi  the  ureters,  or  it  may  occur  independently  of  obstruction,  as  during 
the  course  of  a  specific  fever,  in  the  algid  stage  of  Asiatic  cholera 
and  in  cases  of  acute  inflammation  of  the  kidneys.  The  symptoms  of 
non-obstructive  suppression  resemble  those  of  uremia,  but  in  cases 
ot  obstructive  suppression,  convulsions,  coma  and  dropsy  are  of  rare 
occurrence,  the  chief  symptoms  being  great  weakness,  twitchings  of  the 
muscles,  contracted  pupils,  panting,  laborious  breathing  and  general 
restlessness. 

Inability  to  Hold  Water.-In  a  large  proportion  of  cases  of 
incontinence,  the  symptom  really  depends  on  retention.  The  bladder, 
in  consequence  of  some  obstruction,  as  an  enlarged  prostate,  is  unable 
to  empty  itself  properly.  It  is  therefore  always  partially  and  often 
completely  filled;  hence  urine  is  discharged  frequently,  and  often 
"  incontinently."  The  association  of  incontinence  with  retention  occurs 
also  in  females  as  a  result  of  prolonged  labour,  and  in  girls  from  vulvitis 
or  other  variety  of  genital  irritation.  Retention  with  "overflow 
incontinence"  is  also  an  important  symptom  in  many  cases  of  loco- 
motor ataxy  and  other  diseases  of  the  spinal  cord.  It  is  common,  too, 
in  conditions  of  mental  impairment  from  whatever  cause.  True  incon- 
tinence of  urine  from  paralysis  of  the  sphincter  is  produced  by  lesions 
of  the  cord  which  implicate  the  bladder  centre  in  the  lumbar  enlarge- 
ment. Wetting  the  bed  or  the  clothes  is  sometimes  a  valuable  indica- 
tion of  the  occurrence  of  an  epileptic  fit. 

Nocturnal  incontinence  of  urine  apart  from  epilepsy  or  any  local 
lesion  is  not  uncommon  in  children ;  the  urine  is  usually  voided  during 
the  early  hours  of  sleep.  The  symptom  is  to  be  regarded  as  a  sign 
of  nerve  weakness,  of  undue  tendency  to  reflex  action.  Sometimes 
the  affected  child  exhibits  rheumatic  proclivities  ;  but  careful  search 
should  always  be  made  for  any  sign  of  local  irritation,  such  as  phimosis, 
worms,  or  vulvitis. 

Pain,  with  or  without  Difficulty,  in  Micturition,  occurs  in  a 
number  of  morbid  conditions  affecting  the  urethra  or  bladder.  It  is 
common  in  pelvic  inflammation,  especially  in  women,  and  in  cases  of 
enlargement  or  displacement  of  the  uterus.  Pain  and  a  frequent 
desire  to  pass  water  are  prominent  symptoms  in  cystitis,  and  in 
cases  of  stone  in  the  bladder.  The  pain  in  calculus  is  usually 
referred  to  the  end  of  the  penis,  and  is  much  increased  by  sudden 
movements  of  the  body.  In  cystitis,  pain  is  situated  over  the  pubis 
and  sacrum,  and  in  the  perineum  ;  there  is  also  a  very  urgent  desire 
to  pass  water,  which  is  experienced  even  after  all  the  urine  has  been 
voided. 
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Pain  referred  to  the  bladder  and  frequent  painful  micturition  re- 
quires especial  emphasis  in  relation  to  peritonitis  which  has  spread 
down  to  Douglas's  pouch.  This  is  common  in  disease  of  the  vermiform 
appendix  and  in  latent  peritonitis  from  typhoid  fever.  Here,  too,  may 
be  mentioned  the  nephralgia,  vesical,  and  urethral  crises,  which  occa- 
sionally manifest  themselves  during  the  course  of  locomotor  ataxy. 
In  nephralgic  crises  the  paroxysmal  pains  closely  resemble  attacks  of 
renal  colic,  while  in  bladder  and  urethral  crises  the  patient  suffers 
from  painful  and  frequent  micturition,  which  very  rarely  is  accompanied 
by  the  passing  of  a  little  blood. 

For  symptoms  indicating  disturbance  of  the  genital  organs,  the 
student  is  referred  to  works  on  surgery  and  gynaecology. 


CHAPTER  III. 

EXAMINATION  OP  THE  SURFACE  OP  THE  BODY. 

Under  this  heading  may  be  included  the  examination  of  the  skin  and 
its  appendages,  that  of  the  subcutaneous  tissues,  of  the  contour  of  the 
muscles,  glands,  bones  and  joints,  together  with  a  brief  notice  of 
tumours  and  deformities. 

The  deviations  from  normal  are  extremely  numerous,  and  it  is  only 
possible,  with  the  space  at  our  disposal,  to  give  a  brief  account  of  the 
more  important  ones ;  of  these  many  will  be  dealt  with  in  the  chapters 
devoted  to  diseases  of  the  skin  and  of  the  nervous  system,  while  others 
are  referred  to  in  the  sections  relating  to  inspection  of  the  chest  and 
abdomen. 

In  the  present  chapter  the  chief  objective  signs  noticeable  in 
making  an  examination  (i)  of  the  body  generally,  and  (2)  of  the 
head,  limbs  and  spine,  are  more  particularly  considei-ed,  and  they 
may  be  conveniently  arranged  under  the  headings,  Size,  Shape  and 
Expression.  The  term  "expression"  is  taken  to  include  not  only  the 
expression  of  the  face,  but  also  that  of  the  body  and  limbs,  as  exempli- 
fied by  posture,  station  and  gait. 

CHANGES  IN  SIZE  AND  SHAPE. 

I.  The  Body  Generally. — In  a  large  number  of  diseases  the 
general  bulk  or  weight  of  the  body  becomes  diminished ;  in  compara- 
tively few  does  it  become  increased. 
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When  the  whole  body  is  wasted,  we  speak  of  emaciation  or  general 
atrophy ;  while  wasting  of  a  portion  of  the  body  is  called  local  atrophy 
In  general  atrophy  the  most  obvious  sign  is  wasting  of  the  subcu- 
taneous fat.  In  progressive  muscular  atrophy,  which  may  also  pro- 
duce great  thinness  of  limb  and  body,  there  is  not,  strictly  speaking, 
general  atrophy,  but  general  atrophy  of  one  tissue,  namely,  the  mus- 
cular. Local  atrophy  commonly  depends  on  loss  of  muscular  tissue, 
but  the  bones  and  other  tissues  may  also  be  involved. 

In  muscular  atrophy  the  strength  of  individual  movements  is  im- 
paired, and  the  rapidity  with  which  the  weakness  progresses  varies 
with  the  position  and  nature  of  the  lesion ;  but  in  cases  of  adipose 
atrophy,  voluntary  power  is  not  necessarily  affected.  At  the  same 
time  the  two  varieties  cannot  be  abruptly  separated,  for  whenever 
wasting  of  adipose  tissue  occurs  as  a  result  of  disease,  the  muscles 
also  suffer,  if  only  to  a  slight  extent. 

Emaciation  (chiefly  Adipose  Atrophy)  is  roughly  estimated  by  the 
ease  with  which  a  fold  of  skin  is  pinched  up  from  the  underlying 
parts ;  but  in  order  to  obtain  accurate  indications  the  scales  are  neces- 
sary, and  in  all  serious  diseases  the  patient  should  be  weighed,  if 
practicable,  at  regular  intervals,  for  then  useful  information  is  obtained 
as  to  the  progress  of  the  malady. 

Emaciation  is  a  prominent  feature  in  all  acute  febrile  diseases,  and 
is  also  present  in  varying  degree  in  the  majority  of  chronic  maladies. 
It  is  especially  noticeable  in  typhoid  fever,  where  it  progresses  with 
greater  rapidity  than  can  be  accounted  for  by  the  degree  of  pyrexia, 
the  scanty  diet,  or  the  loss  by  the  evacuations.  Emaciation  is  fre- 
quently one  of  the  earliest  indications  of  phthisis,  also  of  tubercular 
meningitis  in  children,  in  whom  it  may  occur  for  some  time  before  the 
onset  of  more  characteristic  symptoms.  According  to  Meunier  ^  the 
body  loses  weight  during  the  incubative  period  of  measles;  in  his 
cases  the  loss  of  weight  began  on  the  third  day  of  incubation,  and 
became  more  marked  on  the  following  days  until  the  appearance  of 
pyrexia  and  catarrh. 

In  pulmonary  phthisis  or  in  general  tuberculosis  the  chest  and  limbs 
are  the  most  affected,  while  the  face  is  often  spared  till  the  malady 
is  far  advanced ;  but  in  malignant  disease,  and  especially  when  the 
abdominal  organs  are  involved,  the  face  wastes  as  much  and  as  rapidly 
as  other  parts  of  the  body.  In  infancy,  unsuitable  food  or  catarrh 
of  the  stomach  and  bowels  are  the  commonest  causes  of  general  atrophy. 
It  is  sometimes  present  in  rickets  and  congenital  syphilis,  but  in  both 
these  diseases  the  infant  may  be  plump  and  well  nourished,  and  indeed 
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"  fat  rickets  "  is  commoner  than  "  lean  rickets."  Occasionally  cases 
of  infantile  atrophy  are  met  with  to  which  no  clue  can  be  found : 
a  proper  quantity  of  suitable  food  is  taken,  the  digestive  and  other 
functions  appear  to  be  normal,  there  is  no  pyrexia,  and  no  lesion  is 
discovered  on  post-mortem  examination.  It  should  be  observed  that 
in  children  weight  is  more  readily  lost,  more  quickly  regained,  and 
that  its  loss  is  less  frequently  a  sign  of  serious  disease  than  in  adults. 
In  the  latter,  however,  and  especially  in  females,  extreme  emaciation 
may  occur  in  association  with  hysteria,  but  this  no  doubt  is  mainly 
the  result  of  fasting ;  and  in  all  cases  of  emaciation  the  question  of 
starvation,  whether  voluntary  or  enforced  by  necessity  or  disease, 
must  be  carefully  considered. 

Local  Atrophy. — In  local  atrophy  the  skin,  fat,  muscles  and  bones 
may  be  separately  or  collectively  involved.  Thus  atrophy  of  the  skin 
may  result  from  undue  stretching  of  a  part,  witness  the  "  linese 
albicantes  "  on  the  abdomen  of  women  as  a  result  of  pregnancy,  or  on 
the  breasts  as  a  result  of  lactation. 

Atrophy  of  the  hand  muscles  may  be  produced  by  destructive  lesions 
of  the  median  and  ulnar  nerves ;  progressive  wasting  of  a  limb  from 
destruction  of  cells  in  the  anterior  horns  of  the  spinal  cord.  In  the 
latter  condition  the  bones  are  affected  as  well  as  the  muscles,  but  the 
wasting  of  the  osseous  tissue  bears  no  proportion  to  that  of  the 
muscular,  for  the  bones  may  be  found  of  normal  length  and  thickness 
when  the  greater  part  of  the  muscles  of  a  limb  is  lost,  and  conversely 
a  limb  may  be  shortened  and  thinned  when  its  muscles  are  free  from 
obvious  wasting.  The  condition  of  a  limb  in  which  a  retrograde 
change  has  taken  place  in  parts  originally  well  developed  must  be 
distinguished  from  a  limb  in  which  there  has  been  arrest  of  growth. 
Thus  a  destructive  lesion  of  the  motor  part  of  the  cortex  on  one  side  of 
the  brain  in  early  infancy  will  hinder  the  growth  of  the  limbs  on  the 
opposite  side  of  the  body,  and  hence  at  a  later  period  of  life  they  will 
be  shorter  and  thinner  than  their  fellows,  the  bones  as  well  as  the 
soft  tissues  being  more  or  less  arrested  in  their  development.  The 
affected  limbs,  indeed,  in  some  cases  may  be  perfect  in  shape  and 
correspond  to  those  of  a  healthy  child,  while  the  opposite  limbs  have 
the  size  and  vigour  of  adult  life. 

The  presence  or  absence  of  local  muscular  atrophy  is  determined 
first  by  inspection  and  palpation,  a  muscular  prominence  on  one  side 
being  compared  as  to  bulk  and  consistence  with  the  same  part  on  the 
other  side  of  the  body  ;  second,  by  measurement ;  third,  by  testing  the 
strength  of  the  part  supposed  to  be  affected. 

The  conditions  under  which  atrophy  of  muscle  occurs  may  be 
arranged  in  four  classes :  Atrophy  from  disuse :  thus  a  moderate 


30     EXAMINATION  OF  THE  SURFACE  OP  THE  BODY. 

degree  of  wasting  aflfects  the  muscles  of  a  paralysed  limb,  or  of  a  limb 
that  has  been  kept  in  splints  for  a  length  of  time.  Atrophy  from 
disease  of  the  muscular  tissue  itself:  the  so-called  "myopathic  atrophy." 
Atrophy  from  disease  of  the  nervous  system.  Examples:  infantile 
paralysis,  the  muscular  atrophy  depending  on  destruction  of  the  cells 
in  the  anterior  horns  of  the  cord ;  wasting  of  the  extensor  muscles 
of  the  fore-arm  from  disease  or  injury  of  the  musculo-spiral  nerve. 
Arthritic  Atrophy :  When  a  joint  is  inflamed,  either  from  injury  or 
disease,  the  muscles  moving  it  frequently  undergo  rapid  wasting :  thus 
wasting  of  the  thigh  muscles  follows  severe  injury  to  the  knee-joint ; 
atrophy  of  the  interosseous  muscles  of  the  hands  attends  rheumatic 
swellings  of  the  knuckles.  The  distinctions  between  these  varieties  of 
muscular  atrophy  are  given  in  the  section  on  the  Nervous  System. 

Obesity,  or  an  excessive  quantity  of  fat  throughout  the  body,  is  of 
frequent  occurrence  in  women  at  or  about  the  climacteric  period ;  also 
in  persons  who  habitually  indulge  too  freely  in  malt  liquors.  It  is 
common,  too,  in  idiots,  and  in  some  cases  of  chronic  cerebral  disease, 
e.g.,  cerebral  tumour. 

By  Dropsy  is  meant  an  accumulation  of  serous  fluid  in  the  areolar 
spaces  of  the  connective  tissue,  or  in  the  serous  cavities  of  the  body. 

In  the  former  position,  dropsy,  when  extensive,  is  termed  Anasarca  ; 
when  more  or  less  localised,  (Edema.  Dropsy  increases  the  size  of  the 
affected  part,  and  the  swelling  is  distinguished  by  the  pit  which  is 
produced  on  pressing  with  the  finger.  The  degree  of  enlargement 
varies  much  :  it  may  be  so  great  as  to  render  the  skin  tense  and  shin- 
ing, or  so  slight  as  to  be  scarcely  perceptible.  In  doubtful  cases,  as, 
for  example,  when  examining  the  leg,  steady  continuous  pressure  with 
the  finger  over  the  shin  for  a  few  seconds  may  produce  slight  pitting 
when  more  sudden  pressure  has  been  unsuccessful ;  also  even  in  minor 
degrees  of  oedema,  a  feeling  of  doughiness  or  want  of  elasticity  is 
usually  experienced.  As  a  rule,  the  pit  begins  to  gradually  fill  up 
directly  the  finger  is  removed,  but  in  extreme  oedema  it  may  persist  for 
a  considerable  time. 

Dropsy  is  most  marked  in  dependent  parts,  and  in  regions  where 
there  is  much  loose  cellular  tissue,  as  the  eyelids  or  scrotum ;  it  should 
always  be  looked  for  over  the  sacrum,  even  when  undetectable  else- 
where. 

Dropsy  may  result  from  any  cause  which  interferes  with  the  circu- 
lation of  the  blood,  or  which  leads  to  deterioration  of  this  fluid  itself. 

CEdema  limited  to  the  legs,  slight  or  moderate  in  degree,  occurring 
in  middle  life,  and  esjjecially  in  females,  is  frequently  due  to  varicose 
veins;  in  such  cases,  even  if  there  be  no  obvious  varicosity  of  the 
superficial  veins,  the  possibility  that  the  deep  veins  may  be  affected 
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should  not  be  forgotten.  CEdema  of  the  lower  limbs  may  also  be 
caused  by  any  undue  pressure  within  the  abdomen,  as  from  tumours  or 
ascites.  CEdema  beginning  about  the  ankles,  and  then  slowly  progress- 
ing to  other  parts  of  the  body,  occurs  usually  as  a  result  of  mitral 
regurgitation  or  of  mitral  stenosis ;  it  is  also  produced  by  dilatation  of 
the  right  side  of  the  heart,  due  either  to  obstruction  to  the  pulmonary 
circulation,  as  from  emphysema  and  bronchitis,  or  to  weakness  of  the 
cardiac  muscle.  The  dropsy  of  alcoholic  heart  failure  is  characterised 
by  wide  distribution  and  by  caprice  of  localisation ;  thus  there  may  be 
great  swelling  of  the  upper  part  of  the  body  while  the  legs  are  free  from 


Kg.  I.— Face  of  Large  White  Kidney  (Dr.  Dreschfeld's  Case).  Tlie  left  eye  is  nearly  closed  by 
cedematous  swelling.  The  raised  eyebrows  and  wrinlded  forehead  indicate  the  difficulty 
in  opening  the  eyes. 

oedema ;  or  there  may  be  marked  oedema  of  the  scrotum  or  back  without 
obvious  dropsy  elsewhere.  Slight  puffiness  about  the  ankles,  becoming 
a  genuine  cEdema  after  standing  or  walking,  is  significant  of  anaemia ; 
and  the  amount  of  dropsy,  originally  started  by  mechanical  obstruction 
to  the  circulation,  is  largely  influenced  by  the  degree  of  ansemia 
present. 

Puffiness  beneath  the  eyes  may  be  noticed  in  whooping-cough,  and 
is  an  early  sign  of  renal  dropsy.  In  acute  nephritis  the  spread  of 
cedema  is  often  very  rapid ;  in  a  few  hours  the  features  may  be  almost 
obliterated  and  the  whole  body  greatly  swollen ;  the  subsidence  of  the 
swelling  may  be  equally  rapid. 

In  some  forms  of  chronic  Bright's  disease  there  is  considerable  and 
persistent  anasarca,  but  in  the  red  granular  kidney,  cedema  may  be 
absent  or  quite  insignificant.    Apart  from  kidney  disease,  cedema  of 
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the  legs  and  considerable  puffiness  of  the  backs  of  the  hands  is  not 
uncommon  in  marasmic  infants. 

Dropsy  limited  to  the  arms  and  upper  part  of  the  body  points  to 
mechanical  obstruction  within  the  thorax,  as  from  a  mediastinal  tumour 
pressing  on  the  superior  vena  cava. 

Dropsy  limited  to  one  limb  indicates  obstruction  of  a  venous  trunk, 
as,  for  example,  the  swollen  lower  limb  of  phlegmasia  dolens.  Local 
oedema  may  also  result  from  active  congestion ;  thus  the  inflammatory 
swelling  of  gout  pits  on  pressure. 

Myxoedema. — In  this  disease  there  is  an  increase  in  the  general 
bulk  of  the  body,  the  whole  surface  is  swollen,  but  does  not  pit  on 
pressure,  and  the  skin  tends  to  be  dry  and  scaly.  The  face  becomes 
broad,  puffy  and  expressionless,  and  glistening  pear-shaped  swellings 
are  sometimes  to  be  "seen  below  the  eyes.    The  nostrils  are  swollen  and 


Fig.  2. — ^Face  of  Woman,  aged  45,  showing  moderate  degi'ee  of  Myxoedema. 

the  lower  lip  is  thickened  and  everted.  The  hands  and  feet  are  large 
and  spade-like.  The  tongue  too  is  enlarged.  There  is  usually  torpor 
of  both  mind  and  body,  together  with  some  impairment  of  the  special 
senses,  and  the  utterance  is  thick,  slow,  and  guttural.  The  tempera- 
ture of  the  body  is  usually  subnormal  and  the  urine  contains  a  deficient 
quantity  of  urea. 

Acromegaly,  a  rare  disease,  resembles  myxoedema  in  many  respects, 
but  presents  many  notable  differences.  Thus  the  skin  is  but  rarely 
hard  and  dry,  and  the  bodily  and  mental  functions  are  not  impaired. 
Also  the  hands  and  feet  are  greatly  hypertrophied  ;  the  face,  too,  is 
elongated,  and  certain  parts,  especially  the  nose  and  lower  jaw,  become 
much  increased  in  size.  Frequently  the  ends  of  the  long  bones  are 
hypertrophied,  but  the  shafts  are  unaffected.  Sometimes  temporal 
hemianopsia  is  present.  Mediastinal  dulness  in  consequence  of  enlarge- 
ment of  the  thymus  gland  has  also  been  detected. 
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Subcutaneous  Emphysema,  a  condition  caused  by  the  escape  of  air 
or  gas  into  the  subcutaneous  tissue,  produces  a  swelling  somewhat 
similar  in  appearance  to  that  of  oedema.  On  pressure  with  the  finger, 
a  characteristic  feeling  of  crackling  is  experienced ;  a  pit  is  also  pro- 
duced, which  fills  up  more  quickly  than  that  of  oedema.  Variable 


I'la.  3. — Dr.  Dreschfeld's  Case  of  Acromegaly.  Duration  of  the  disease  five  years.  Tlie  enlarge- 
ment of  the  lower  jaw  and  of  the  hands  and  feet  were  conspicuous  features.  The  thyroid 
could  not  be  felt,  but  on  each  side  of  the  neck  there  was  a  well-defined  swelling,  which  dipped 
down  into  the  thora.x,  and  was  continuous  with  an  area  of  dulness  over  the  upper  part  of  the 
sternum.—/}.  M.  J.,  .January  1894. 

and,  as  a  rule,  limited  in  its  distribution,  emphysema  may  extend  over 
nearly  the  whole  body.  Apart  from  surgical  cases,  it  is  usually  set 
up :  (i.)  By  rupture  of  some  of  the  pulmonary  air-cells  in  consequence 
of  great  intra-thoracic  pressure,  as  in  whooping-cough  ;  the  air  is 
driven  into  the  inter-lobular  septa,  and  then  finds  its  way  through  the 

C 
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mediastinum  into  the  cellular  tissue  of  the  neck.  (2.)  By  ulceration 
over  a  pulmonary  cavity,  which  has  become  adherent  to  the  chest  wall. 
(3  )  By  perforation  from  ulcer  of  the  larynx,  trachea,  oesophagus, 
stomach,  or  intestine.  In  the  case  of  the  stomach  and  inte.stine,  it 
IS  necessary  for  the  affected  part  to  be  glued  to  the  abdominal  wall, 
otherwise  the  gas  will  escape  into  the  peritoneal  cavity. 

Local  increase  in  size,  other  than  that  caused  by  obesity,  dropsy, 
subcutaneous  emphysema,  the  presence  of  a  new  growth,  aneurysm,' 
or  other  tumour,  may  be  caused  by  true  or  false  hypertrophy  of  the 
muscular  tissue.  True  lujpertrophy  of  muscle,  as  a  result  of  disease,  is 
exceedingly  rare.  It  occurs  in  Thomson's  disease,  the  characteristic 
symptom  of  which  is  rigidity  of  muscles  when  put  into  action  after  a 
period  of  rest.  Here  the  hypertrophy  is  often  accompanied  by  increased 
strength ;  but  in  &'  still  rarer  affection  a  partial  or  wide-spread  hyper- 
trophy of  muscle  is  found  in  association  with  diminished  power. 

False  hypertrophij  of  muscle  is  a  leading  feature  in  the  disease 
known  as  pseudo-hypertrophic  paralysis,  where  the  increased  size  of  the 
calves  and  other  muscular  masses  is  due  to  a  growth  of  fatty  or  fibrous 
interstitial  tissue. 

Enlarged  hard  muscles  also  occur  in  cretinism,  and  may  supervene 
on  muscular  atrophy,  as,  for  example,  sometimes  in  infantile  paralysis 
and  in  hemiplegia. 

II.  The  Head  and  Face.— Variations  in  size  and  shajDe,  within 
the  limits  of  health,  and  apart  from  mental  impairment,  are  innumer- 
able, and  will  be  found  discussed  in  works  on  Anthropology.  Variations 
depending  on  pathological  changes  are  chiefly  met  with  in  early  life. 

The  cranium  of  even  the  youngest  healthy  infant  is  firm  and  un- 
yielding to  ordinary  pressure,  except  over  the  anterior  and  posterior 
fontanelles ;  the  two  halves  are  almost,  if  not  quite,  symmetrical ;  the 
shape  of  the  head  in  the  antero-posterior  plane  is  that  of  an  irregular 
pentagon  with  curved  sides,  and  this  form  is  maintained  throughout 
life.  The  size  is  variable,  but  the  following  may  be  taken  as  normal 
limits  below  the  age  of  five  years  :  The  circumference  at  the  level  of 
the  occipital  protuberance,  from  1 5  to  20  inches;  the  transverse  diameter, 
taken  with  the  calipers  between  the  parietal  eminences,  from  4  to  6 
inches ;  and  the  anterio-posterior  diameter  from  6  to  8  inches.  Ample 
illustration  of  changes  in  the  form  of  the  head  and  face  will  be  afforded 
by  a  brief  reference  to  rickets,  cretinism  and  a  few  other  familiar 
diseases. 

Rickets. — In  infants  a  few  months  old  the  free  margins  of  the  flat 
bones  of  the  skull  may  be  unduly  soft,  and  the  occiput  and  the  parietals 
may  yield  to  the  pressure  of  the  finger  like  parchment;  also  round  spots 
of  local  thinning  may  be  detected  on  these  bones,  and  even  exceptionally 
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on  the  frontal.  To  this  abnormal  flexibility  the  term  Craniotabes 
is  applied.  Associated  with  craniotabes,  bossy  swellings  may  form  on 
the  frontal  and  pai'ietal  bones  in  front  of  and  behind  the  anterior 
fontanelle  respectively;  they  shine  through  the  thin  pale  scalp,  and 
sometimes  cause  a  characteristic  pale  bluish  prominence.  There  is  no 
local  heat  or  tenderness  over  these  areas,  but  it  is  probable  that  the 
irritability  displayed  by  infants  so  affected,  the  throwing  about  of  the 
head  and  the  boring  into  the  pillow,  bear  a  direct  relation  to  these 
hyperplastic  changes.  In  aggravated  cases  the  bosses  increase  in  size, 
and  other  swellings  arise  around  the  parietal  eminences,  on  the  upper 


Sia.  4.— Child  the  subject  of  Rickets.  Head  shows  bossy  fioutal  eminences.  Thorax  shows 
anterior  convexity  (sternum  and  costal  cartilages),  lateral  grooves,  and  transverse  constric- 
tion.   Abdomen  large. 

part  of  the  occiput,  on  the  temporal  regions  and  in  the  neighbourhood 
of  the  sutures.  All  these  new  superposed  osseous  growths,  if  not 
absorbed,  gradually  become  more  or  less  diffused  and  organised,  and 
thus  give  rise  to  the  various  forms  of  the  rickety  skull.  Of  these 
there  are  two  principal  shapes  to  be  noticed  :  the  commonest  shape 
presents  a  broad,  square  forehead,  strongly  developed  frontal  and 
parietal  eminences  and  occipital  protuberance;  the  crown  is  flattened, 
but  still  shows  some  indications  of  the  original  four  bosses,  with  a 
broad  median  groove  and  a  ridge  on  each  side  of  it.  The  second  type 
of  rickety  skull  is  elongated  fore  and  aft,  or  markedly  dolichocephalic. 
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Other  rickety  heads  show  the  whole  occipital  region  flattened  so  as 
to  appear  nearly  vertical  on  side  view ;  some  show  marked  asymmetry, 
especially  in  the  posterior  part,  and  this  is  occasionally  accompanied  by 
compensation  in  the  fore-part,  the  frontal  region  being  prominent  on 
the  same  side  as  the  flattened  parieto- occipital  region,  and  vice  versa. 


Fig.  5.— Dr.  Shuttleworth's  Case  of  Cretinism.  •  ^ai  ali,  aguil  21.  Height,  nearly  3  feet ;  weight, 
49  lbs.  Keatures  characteristic.  Frontal  suture  and  anterior  fontanelle  not  completely 
closed.    Speech  slow,  and  limited  to  a  few  words. 

Delay  in  closure  of  fontanelles  and  sutures  is  also  to  be  noticed.  The 
anterior  fontanelle,  which  in  a  healthy  child  is  usually  closed  at  about 
eighteen  months  of  age,  may  be  unduly  wide  long  after  this  period. 
Grooves  may  also  be  felt  in  the  cranial  bones  for  the  distended  veins 
which  course  over  the  scalp.    The  face  in  rickets  often  looks  small 
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in  contrast  to  the  massive  frontal  region ;  the  alveolar  border  of  the 
upper  jaw  tends  to  assume  a  beak-like  shape,  while  the  lower  jaw  is 
somewhat  polygonal,  with  its  anterior  part  turned  slightly  inwards. 

Cretinism.— In  this  disease  the  head  is  large,  and  in  many  cases 
brachycephalic— that  is,  contracted  from  before  back  and  expanded  at 
the  sides— and  sometimes  measures  more  from  ear  to  ear  than  from  the 
root  of  the  nose  to  the  occipital  spine.  The  top  and  back  of  the  head 
are  usually  flattened.  The  face  is  square  and  large,  especially  in  the 
upper  third ;  the  nose  is  short,  depressed  at  its  root,  and  spreads  out 
enormously  towards  the  alae ;  the  eyes  are  wide  apart,  the  mouth  large 
and  gaping,  and  the  lips  thick. 


Fig.  6.~Chiia  the  subject  of  late  Hereditary  Syphilis. 


Enlargement  and  thickening  of  the  bones  of  the  cranium  may  also 
be  due  to  injury,  syphilis,  osteitis  deformans,  or  leontiasis  ossea. 

In  Hereditary  Syphilis,  after  the  period  of  infancy,  the  forehead  is 
often  square  and  upright,  and  is  prominent  at  and  within  the  frontal 
eminences ;  a  somewhat  characteristic  feature  of  the  prominence  is  a 
ridge  placed  transversely  between  the  frontal  eminences.  But  this  is 
not  constant,  and  skull  changes  due  to  syphilis  are  apt  to  be  associated 
•  with  skull  changes  due  to  rickets.  Occasionally  necrosis  and  exfoliation 
of  bone  take  place,  and  may  leave  a  large  gap  in  the  frontal  or  parietal 
region.    In  young  infants  asymmetry  of  the  skull  is  sometimes  present. 

In  association  with  the  above  phenomena  characteristic  changes  may 
be  observed  in  the  face.    The  cornese  present  opacities,  the  bridge  of 
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the  nose  is  thickened  and  depressed,  and  radiating  linear  scars  are  to 
be  seen  about  the  nose  and  mouth. 

circlf  ^'^P^°'  ^^^'^'^  become  a 

I  '  '""""'''^  ^'''Sht  out  of  proportion  to  its 
length,  and  usually  bulges  more  in  front  than  behind.  The  circum- 
ference may  measure  as  much  as  thirty  inches.  The  fontanelles  and 
sutures  are  widened  out  and  unduly  prominent,  and  frequently  fluctua- 
tion can  be  obtained.  The  cranial  bones  become  very  thin,  either 
generally,  when  sometimes  a  crackling  sensation  may  be  yielded  on 
pressure ;  or  in  limited  areas,  craniotabes.  In  comparison  with  the 
big  cranium  the  lower  part  of  the  face  looks  abnormally  small  The 
eyeballs  are  prominent,  and  are  depressed  so  that  the  sclerotic  above 


Fio.  7.— Chronic  Hydrocephalus  in  a  young  Child. 

the  cornea  is  often  exposed  while  the  pupils  may  be  partly  covered  by 
the  lower  lids  (Fig.  7). 

^  In  young  children,  especially  during  the  latter  half  of  the  first  year, 
It  is  often  difficult  to  decide  whether  hydrocephalus  is  present  or  not. 
The  child's  head  enlarges  quickly,  the  fontanelle  is  full,  and  perhaps  a 
fit  occurs ;  in  such  a  case  it  is  useful  to  compare  cyrtometrical  tracings 
made  at  monthly  intervals. 

Microcephalus.— The  head  may  be  smaller  than  natural  and  yet 
maintain  a  normal  shape;  in  some  cases,  however,  the  diminution  in 
size  is  due  chiefly  to  great  narrowing  of  the  transverse  diameter  of  the 
frontal  region,  while  the  antero-posterior  plane  remains  of  normal 
length ;  in  other  cases  the  head  tapers  towards  the  top  and  presents  a 
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triangular  shape  in  the  coronal  section.  The  sutures  and  fontanelles 
are  prematurely  closed. 

A  microcephalic  child  is  more  or  less  idiotic,  is  subject  to  fits,  and 
frequently  has  rigid  flexed  limbs  (Fig.  lo). 

Asymmetry  of  Skull  has  already  been  mentioned  as  occasionally 


Fig.  8. 


Fig.  9. 

Skull  and  Brain  fi-om  Case  Fig.  7.   The  skull  sliiiws  large  fontauelle  and  numerous  tabetic  spots. 
The  l)rain  shows  great  enlargement  of  the  lateral  and  fourth  ventricles. 

present  in  rickety  and  in  syphilitic  infants.  It  also  occurs  in  associa- 
tion with  defects  in  one  of  the  cerebral  hemispheres,  when  there  may 
be  a  condition  of  crossed  atrophy.  Thus  if  some  of  the  convolutions  on 
the  left  side  of  the  brain  are  wasted  or  wanting,  the  left  pai-ietal  bone 
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IT  If  '^'^  '"'^  f°r«head  shore  off 

mo, e  ban  the  right  side;  but  below  the  eyes  the  arrested  growth  will 
affect  the  right  cheek  and  the  right  limbs,  the  latter  frequently  present- 
ing a  spastic  hemiplegia  (Fig.  x . ).    Slighter  degrees  of  this  asymmetry 
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PIG.  -o-Boy  with  smaU  conical  head,  internal  squint,  defective  intelligence,  and  spastic  limbs. 
Almost  daily  convulsions  from  age  of  six  months  till  death  at  age  of  two  years. 

are  by  no  means  uncommon  ;  indeed,  it  is  perhaps  rare  to  see  perfect 
equality  between  the  two  sides  of  the  face,  and  it  may  be  that  there  is 
a  corresponding  asymmetry  between  the  cerebral  motor  areas.    A  still 


FIO.  II.— Brain  from  Case  I'ig.  lo,  shows  a  deep  sulcus  behind  the  frontal  lobe,  and  imperfectly 
formed  convolutions  behind  the  sulcus.    The  cerebellum  was  uncovered  as  in  flg. 

rarer  form  of  facial  asymmetry  is  seen  in  the  affection  known  as 
"unilateral  atrophy  of  the  face;  "  in  this  disease  the  skin,  connectiv 
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tissue  and  fat  are  thinned  and  wasted,  whilst  the  muscles  are  spared ; 
the  bones,  too,  if  the  atrophy  begins  in  early  life,  may  be  arrested  in 
their  development,  and  then  the  two  halves  of  the  face  look  as  if  they 
belonged  to  different  individuals ;  one  side  having  the  fulness  of  youth, 
the  other  the  wrinkles  of  old  age  (Fig.  13). 

Local  Depressions  in  any  part  of  the  surface  of  the  cranium  should 
be  carefully  looked  for  in  cases  of  unilateral  convulsions.  A  depres- 
sion in  the  bone  may  be  the  result  of  old  syphilitic  disease  or  of  an 
injury  which  occurred  months,  or  even  years,  before  the  development 
of  brain  symptoms. 

III.  The  Eyes. — Undue  prominence  of  the  eyes  occurs  in  G-raves's 
disease,  also  to  a  slight  degree  in  cases  of  myopia,  and  may  depend  on 
the  presence  of  an  intra-ocular  tumour. 


Fig.  12.— Girl,  aged  9.  Right  limbs,  right  half  of  chest,  and  right  clieek  smaller  than  corre- 
sponding parts  on  left  side.  Marked  atrophy  of  right  half  of  tongue.  Above  the  cheek, 
however,  the  le/t  side  of  the  head  was  a  little  smaller  than  the  right  side. 

Alterations  in  the  size  of  the  pupils  and  palpebral  fissures  are  often 
of  great  aid  in  diagnosis. 

Contraction  of  the  Pupils  (Myosis). — Contraction  of  the  pupils  with 
marked  diminution  of  the  reaction  to  light  is  an  important  symptom  of 
locomotor  ataxy  and  of  general  paralysis  of  the  insane.  Narrowing  of 
the  palpebral  fissure  on  one  side,  with  contraction  of  the  corresponding 
pupil,  points  to  a  lesion  of  sympathetic  nerve  fibres  in  some  part  of 
their  course  from  the  medullary  centres  through  the  cervical  portion 
of  the  spinal  cord,  along  the  rami  communicantes  of  the  eighth  cervical 
and  first  dorsal  nerves,  and  upwards  in  the  cervical  sympathetic  till 
they  reach  the  muscles  of  the  eye.  Now  this  symptom — namely, 
sinking  in  of  the  eyeball,  with  approximation  of  the  eyelids  and  a  small 
pupil — is  most  frequently  observed  in  locomotor  ataxy,  in  aneurysm  of 
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tiie  thoracic  aorta  or  other  mediastinal  tumour,  and  in  injury  or  disease 
of  the  cervical  portion  of  the  spinal  cord,  and  a  diagnosis  between  these 
conditions  may  often  be  instantly  made  by  a  general  insi^ection  of  the 
body ;  for  in  the  case  of  aneurysm  we  should  probably  at  once  notice 
some  pulsation  of  the  upper  part  of  the  chest  wall ;  and  in  affections 
of  the  cervical  cord,  muscular  atrophy  in  the  upper  limbs  and  the 
position  of  the  hands  and  the  spastic  attitude  of  the  feet  would  attract 


1'  IG.  i3.-Dr.  DreachfeUVs  Case  of  Facial  Hemiatropliy.  Girl  aged  qh.  The  atrophy,  first  noticeii 
at  the  agfi  of  five,  involves  the  skin,  sulrcntaneous  tissue,  and  upper  and  lower  jaws.  The 
muscles  are  healthy,  but  the  left  half  of  the  tongue  is  wasted. 

our  attention  ;  whilst  in  locomotor  ataxy  there  would  be  an  absence  of 
all  these  signs,  but  both  pupils,  besides  being  small,  would  be  inactive 
to  light.  Th  ey  are  also  diminished  in  size  in  mitral  regurgitation,  in 
typhus  fever,  and  whenever  the  iris  is  congested,  either  from  general 
or  local  causes.  Great  contraction  of  the  pupils,  in  association  with 
profound  coma,  if  not  due  to  opium  poisoning,  suggests  haemorrhage 
into  the  pons  Varolii. 

Dilatation  of  the  Pupils  (Mydriasis). — The  pupils  are  larger  in 
childhood  than  in  adult  life.  They  are  often  dilated  in  hysteria,  in 
anaemia,  in  typhoid  fever,  and  in  many  cases  of  apoplexy. 

Inequality  of  the  Pupils  may  be  due  to  unequal  refraction  of  the 
two  eyes,  myopia  being  associated  with  mydriasis,  hypermetrojjia  with 
myosis.  A  destructive  lesion  of  one  third  nerve  produces  dilatation 
of  the  corresponding  pupil.    Inequality  of  the  pujjils  is  often  a  pro- 
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minent  symptom  in  general  paralysis  of  the  insane ;  it  occurs  some- 
times in  locomotor  ataxy,  also  in  migraine. 

The  effect  of  poisons  on  the  size  of  the  pupil  must  be  remembered 
— atropine,  duboisin,  and  cocaine  dilate,  while  opium,  eserine,  and 
pilocarpine  contract  the  pupil. 

Irregularities  in  Shape  suggest  iritis  ;  they  are  also  frequently  met 
with  as  a  result  of  iride3tomy.  Coloboma  of  the  iris  is  a  congenital 
cleft  in  the  iris,  which  is  always  directed  downwards  or  slightly  down 
and  in.  It  may  affect  one  or  both  eyes,  and  may  occur  with  or  without 
coloboma  of  the  choroid. 

IV.  The  Limbs. — lu  addition  to  wasting  or  overgrowth  of  the 
soft  tissues  of  a  limb,  which  have  been  already  referred  to,  its  size  and 
shape  may  be  considerably  altered  in  consequence  of  disease  of  the 
bones  or  joints ;  and  the  following  are  some  of  the  more  important 
deformities  which  result  from  such  changes. 

In  Rickets  the  earliest  naked-eye  changes  in  the  upper  limbs  are 
observed  at  the  wrists,  the  lower  ends  of  the  radius  and  ulna  being 
larger  than  normal.  This  enlargement  is  usually  most  obvious  between 
three  months  and  two  years  of  age^  a  period  when  beads  at  the  junction 
of  the  ribs  with  their  costal  cartilages  are  also  prominent.  The  lower 
ends  of  the  tibiae,  and,  to  a  less  degree,  the  ends  of  the  other  long 
bones,  also  show  enlargement. 

The  chief  changes  in  the  shafts  of  the  long  bones  are  as  follows  : 
The  arms  become  convex  outwards  about  the  insertion  of  the  deltoid ; 
the  forearms  convex  backwards ;  the  thighs  convex  forwards,  and  some- 
times outwards  as  well ;  whilst  the  tibiae  present  a  slight  concavity  on 
the  inner  surface,  or  a  marked  forward  convexity  in  their  lower  thirds. 

Mollities  ossium,  a  rare  disease,  chiefly  affecting  the  female  sex,  is 
characterised  by  fractures  and  extreme  flexibility  of  the  long  bones, 
together  with  distortions  of  the  spine,  sternum,  and  pelvis. 

In  Cretinism  the  ends  of  the  bones  are  frequently  abnormally  large  ; 
the  hands  are  spade-like,  and  the  fingers  and  toes  shorter  than  normal. 
(See  Fig.  5.) 

In  infants  of  about  three  months  old  who  are  the  svibjects  of 
Inherited  Syphilis,  slight  swelling  may  occur  in  the  neighbourhood 
of  the  wrists,  elbows,  shoulders,  or  knees,  together  with  a  "  pseudo- 
paralysis "  of  these  parts.  Tenderness  and  powerlessness  are  usually 
more  marked  than  swelling.  The  enlargement  at  the  wrist  is  just 
above  the  junction  of  the  epiphysis  of  the  radius  with  its  shaft,  and  is 
therefore  a  little  higher  than  that  of  rickets ;  it  may  also  extend  for  a 
short  distance  along  the  shaft.  Occasionally  suppuration  or  partial 
dislocation  of  the  epiphysis  occurs,  which  subsequently  becomes  welded, 
with  some  displacement,  to  the  shaft. 
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Older  children,  just  as  the  subjects  of  acquired  syphilis,  may  present 
nodose  or  diffuse  enlargement  of  the  bones,  especially  the  ulna,  lower 
ends  of  humeri,  clavicles  and  tibise ;  and  there  may  be  overgrowth  in 
length  as  well  as  in  thickness. 

Nodose  bony  swellings  occasionally  develop  during  the  convalescent 
period  of  Typhoid  Fever.  They  are  usually  very  painful  to  pressure, 
and  are  accompanied  by  pyrexia,  and  some  spontaneous  pain  in  the 
affected  limb. 

In  Infantile  Scurvy,  at  from  sixteen  to  eighteen  months  of  age, 
there  may  be  noticed  extreme  tenderness,  swelling  and  immobility  of 
the  lower  limbs,  and  sometimes  of  the  upper  limbs.  The  affected  part, 
commonly  the  thigh,  is  swollen  and  cylindrical  in  shape,  tense  and 
shining.  The  swelling,  which  is  deep-seated,  begins  near  the  junction 
of  shaft  with  epiphysis,  and  extends  for  a  varying  distance  along  the 
shaft.  The  child  is  somewhat  wasted,  pale,  sallow  and  fretful.  Its 
gums  are  frequently  spongy,  and  liable  to  bleed.  The  urine  may 
contain  albumen  or  blood. 

Thickening  and  Spontaneous  Fractures  of  Bones  are  occasionally 
produced  by  injuries  or  diseases  of  the  nervous  system.  Thus  injuries 
of  nerve  trunks  have  been  followed  by  swelling  and  thickening  of  the 
bones ;  and  if  the  injury  occur  in  early  life,  the  development  of  the 
affected  bones  may  be  arrested.  Deformities  and  fractures  of  the 
bones  occur  in  the  insane,  and  particularly  in  general  paralytics ;  also 
in  locomotor  ataxy,  in  which  disease  the  period  of  swelling  and  fracture 
is  usually  preceded  by  paroxysms  of  lancinating  pains. 

Very  rarely  spontaneous  fractures  occur  in  young  infants,  and  pro- 
bably as  a  result  of  rickets.  They  occur  in  the  middle  of  the  shaft,  as  well 
as  near  the  epiphysis ;  they  may  be  single  or  multiple,  partial  or  complete. 

Clubbing  of  Fingers  and  Toes. — By  this  is  meant  an  enlargement 
of  the  ends  of  the  fingers  and  toes,  which  depends  for  the  most  part  on 
a  thickening  of  the  soft  tissues,  the  bony  phalanges  themselves  being 
of  normal  size.  Clubbing  is  usually  associated  with  conditions  involv- 
ing obstruction  to  the  circulation  within  the  thorax;  its  commonest 
causes  are  phthisis,  empyema,  bronchiectasis  and  congenital  heart 
disease.  As  a  rule  clubbing  is  bilateral ;  but  it  may  be  unilateral, 
as  when  an  empyema  is  limited  to  one  side,  and  it  may  disappear 
with  the  disease.  Sometimes  clubbing  of  the  nose  accompanies  that 
of  the  digits.  The  thickening  of  the  finger-ends  in  phthisis  is  mainly 
from  before  back;  in  empyema,  from  side  to  side.  In  phthisis  the 
nails  are  often  filbert-shaped  and  incurved.  Incurvation  of  the  nails — 
that  is,  a  marked  turning  down  of  the  tip  of  the  nail — is  occasionally 
met  with  in  healthy  persons,  but,  as  a  rule,  the  normal  direction  of 
the  nail  is  a  gradual  upward  slant  from  matrix  to  tip. 
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HypertropMc  Pulmonary  Osteo-arthropathy.-Under  this  term  is 
described  a  remarkable  condition,  which  presents  certain  superficial 
resemblances  to  clubbed  fingers  and  to  acromegaly.  It  is  met  with 
in  cases  of  old-standing  lung  disease,  and  especially  of  empyema 
bronchiectasis,  and  tuberculous  vomicae.  The  condition  is  characterised 
by  enlargement  of  the  extremities  due  to  thickening  of  the  bones  of 
the  forearm,  wrist,  hand,  leg  and  foot.  The  changes  consist  mainly  m 
periostitis,  with  erosion  of  the  cartilages  of  adjacent  joints.  Various 
tuberculous  lesions,  and  especially  spinal  caries,  are  also  frequently 
present. 

The  Joints.— In  medical  practice  articular  swellings  are  most  com- 
monly due  to  rheumatism,  gout,  or  rheumatoid  arthritis.    They  also 


Fig.  14.— Subcutaneous  Rheumatic  Nodules  on  the  elbow  of  a  lad  aged  sixteen. 

(After  A.  Garrod.) 

occur  in  connection  with  gonorrhoea,  leucorrhcea,  syphilis,  pyasmia,  the 
puerperal  state,  some  of  the  acute  specifics,  especially  scarlet  fever, 
purpura  hsemorrhagica,  hsemophilia,  and  during  the  course  of  certain 
diseases  of  the  nervous  system. 

In  Acute  or  Subacute  Rheumatism,  while  any  joint  may  be  attacked, 
it  is  the  larger  and  medium-sized  ones  which  are  principally  affected. 
There  is  some  tenderness  and  usually  great  pain  on  movement,  Th& 
skin  over  the  joint  is  natural  in  appearance  or  presents  a  pinkish 
blush.  The  arthritis  is  transitory  and  shifting  in  character,  and 
symmetry  is  usually  displayed  in  the  order  of  succession.  Thus  while 
the  swelling  of  one  knee  is  subsiding,  the  other  knee  is  the  most  likely 
joint  to  be  next  attacked. 


» 
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Pyrexia  and  profuse  acid  sweats  accompany  the  arthritis  and 
appear  o  vary  ,n  severity  with  its  intensity  and  extent.    At  all'  Te 
rheumatism  exh:bxts  migratory  and  relapsing  tendencies,  but  in  othC 
respects  certam  differences  are  to  be  noticed  at  different  ages  Thu 
rheumatism  ,n  the  child  is  characterised  by  the  frequency  ^ith  which 
erythematous  eruptions,  subcutaneous  nodules,  endocarditis,  pericar- 
ditis and  chorea  occur;  whilst  sweating,  articular  pain  and  swelling 
and  pyrexia  are  more  marked  in  the  adult. 

_  With  regard  to  the  nodules,  they  are  small  firm  bodies,  varyin.  in 
size  from  a  pm's  head  to  an  almond,  which  are  situated  over^he 
tendon  sheaths  or  fascia,  and  also  over  bony  prominences,  and  are  most 
commonly  found  about  the  elbows,  and  over  the  extensor  tendons  of 


Fig.  i5.-Chronic  Polyarticular  Rheumatoid  Artliritis. 

the  hands.  Other  sites  are  the  margins  of  the  patella,,  the  malleoli 
the  vertebral  spines,  the  parietal  and  occipital  bones,  and  the  bony 
prominences  of  the  shoulders  and  hips. 

Rheumatoid  Arthritis  i  may  follow  an  attack  of  rheumatism,  gout, 
or  gonorrheal  rheumatism;  or  be  developed  independently  of  any 
previous  disease.  Three  more  or  less  distinct  types  can  be  distinguished, 
which,  however,  are  not  very  rarely  found  in  association. 

The  most  important  variety  is  polyarticular  rheumatoid  arthritis. 
It  occurs  chiefly  in  women  about  the  climacteric  period,  but  is  also 
met  with  in  both  sexes,  and  at  the  two  extremes  of  life.  In  the  child 
it^  is  rare,  is  often  rapidly  progressive,  and  is  sometimes  associated 
with  swelling  of  the  lymphatic  glands  and  spleen;  in  advanced  life 

1  This  disease  is  also  called  Oateo-arthritis  and  Arthritis  deforvw/iis. 
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it  is  usually  extremely  chronic.    Th6  small  joints  of  the  hands  and 
feet  are  the  first  to  be  attacked,  then  the  disease  steadily  progresses ' 
towards  the  trunk;  in  the  upper  limbs,  for  example,  involving  in 
order  of  succession  the  wrists,  elbows  and  shoulders.    Great  symmetry 
is  exhibited  in  the  distribution  of  the  lesions. 

The  temporo-maxillary  articulation,  rarely  affected  in  acute  rheu- 
matism, is  often  involved  in  rheumatoid  arthritis.  The  neck  frequently 
becomes  stiff  in  consequence  of  "  spondylitis  deformans  "  of  the  cervical 
spine.  With  regard  to  the  hands,  all  the  phalangeal  joints  may  be 
enlarged,  the  enlargement  being  partly  due  to  thickening  of  the  arti- 
cular ends  of  the  bones,  and  partly  to  an  increase  of  fluid  in  the 
synovial  membrane.    In  advanced  cases  movements  of  the  bony  sur- 


FlG.  i5. — Deformities  of  Uanda  in  clironic  gout.    (Dr.  Leech's  Case.) 


faces  against  one  another  produce  a  characteristic  grating  :  ultimately 
ankylosis  may  result.  The  skin  over  the  enlarged  joints  is  sometimes 
glossy  and  pigmented,  whilst  the  nails  are  brittle  and  longitudinally 
ridged.  Atrophy  and  contractures  of  the  neighbouring  muscles  are 
often  .striking  features ;  visceral  complications  are  I'are. 

Heberden^s  Nodes. — These  are  due  to  an  osteophytic  enlargement  of 
the  ends  of  the  bones  which  enter  into  the  formation  of  the  terminal 
phalangeal  joints.  This  variety  often  occurs  alone,  but  also  in  associa- 
tion with  the  polyarticular  variety. 

The  Monarticular  Variety  affects  men  oftener  than  women.  The 
joint,  usually  the  hip  or  shoulder,  becomes  stiff  and  painful,  and  the 
neighbouring  muscles  undergo  marked  atrophy. 
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It  may  here  be  mentioned  that  enlargement  of  the  ends  of  the 
bones,  a  distinctive  feature  of  the  diseased  joints  in  rheumatoid 
arthritis,  is  also  occasionally  present  in  acute  or  subacute  rheumatism  : 
for  example,  the  author  has  observed  thickening  of  the  styloid  and 
coronoid  processes  of  the  ulna,  of  the  ends  of  the  radius,  and  in  one 
case,  of  the  ribs  near  their  anterior  ends.  There  is  sometimes,  too 
great  tenderness  over  the  thickened  portion  of  bone,  suggesting 
periostitis,  and  sometimes  a  fibrous  nodule  may  be  felt  adhering  to 
the  presumably  inflamed  periosteum. 

Gout.— The  gouty  joint,  which  is  usually  one  of  the  small  articula- 
tions, and  most  commonly  the  metatar.so-phalangeal  joint  of  the  great 
toe,  is  the  seat  of  great  pain  and  tenderness ;  the  part  is  red,  swollen 
and  oedematous,  and  the  skin  desquamates  towards  the  end  of  the 
attack.    In  chronic-cases  tophi  or  chalk-stones  may  be  found  around 


Fig.  17.— Deformity  of  Foot  iu  eluouic  gout.   (Dr.  Leech's  Case.) 

the  joints  and  in  the  cartilages  of  the  ears.  The  creamy  juice  obtained 
by  pricking  one  of  these  deposits,  when  placed  on  a  glass  slide  with 
a  drop  of  liq.  potassa;,  shows  under  the  microscope  innumerable  deli- 
cate needle-shaped  crystals,  which  are  chiefly  composed  of  bi urate  of 
sodium. 

When  many  joints  are  affected,  and  no  tophi  can  be  discovered, 
there  is  often  a  difiiculty  in  deciding  between  rheumatoid  arthritis 
and  gout.  The  former  often  attacks  more  joints,  and  shows  a  greater 
tendency  to  symmetry  than  the  latter  disease.  The  history  of  the 
case  is  also  of  help  in  forming  a  diagnosis. 

Gonorrhoeal  Arthritis. — This  name  is  given  to  joint  lesions  which 
sometimes  occur  in  connection  with  a  jjurulent  discharge  from  a  mucous 
membrane,  especially  that  of  the  urethra.  The  knees  and  feet  are 
most  commonly  attacked.    The  feet  become  swollen,  and  the  soles  are 
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often  excessively  tender.  The  temporo-maxillary  joints  are  liable  to 
be  affected.  The  arthritis  is  of  an  intractable  character  ;  it  may  be 
progressive,  and  result  in  ankylosis  of  many  joints,  including  spondy- 
litis deformans.  But,  as  a  rule,  the  disease  is  limited  to  a  few  joints  ; 
while  constitutional  disturbance  is  slight.  Conjunctivitis  and  iritis 
occasionally  occur;  endocarditis  is  rare,  and,  when  present,  is  nearly 
always  of  the  ulcerative  or  septic  variety. 

In  Scarlet  Fever  two  types  of  joint  affection  may  be  distinguished. 
One  variety  occurs  towards  the  end  of  the  first  week,  and  is  usually 
transitory.  The  sheaths  of  the  tendons  at  the  back  of  the  wrists, 
as  well  as  the  wrists  themselves  and  other  joints,  become  tender, 
red  and  swollen.  The  other  variety  comes  on  during  the  period  of 
desquamation,  and  is  frequently  indistinguishable  from  ordinary 
rheumatism. 

In  Haemophilia  the  knees  sometimes  become  swollen  in  consequence 
of  hgemori"hage  into  the  joint,  or  from  an  effusion  of  serum  into  the 
tissues  around  it. 

In  Congenital  Syphilis  a  passive  synovitis  is  not  uncommon  as  one 
of  the  later  manifestations.  A  child  walks  into  the  out-patient  room, 
and,  on  examination,  one  of  the  knees  is  enlarged,  perhaps  distended 
with  fluid,  but  pain  and  tenderness  are  usually  absent. 

Diseases  of  the  Nervous  System. — Painful  swelling  of  joints  some- 
times follows  injuries  or  diseases  of  the  spinal  cord  or  peripheral 
nerves  ;  also  redness  and  swelling  of  the  larger  joints  may  be  found  on 
the  paralysed  side  in  hemiplegia,  and  oftener  in  cases  of  softening  from 
thrombosis  than  in  cases  of  haemorrhage. 

A  form,  of  chronic  arthritis  sometimes  develops  very  suddenly  in 
locomotor  ataxy ;  the  joint,  usually  the  knee,  hip,  shoulder,  or  elbow, 
may  be  considerably  swollen  within  twenty-four  hours  from  the  com- 
mencement, and  generally  without  pain  or  febrile  reaction.  Some- 
times the  joint  recovers  completely,  but  in  severe  cases  the  heads  of 
the  bones  gradually  become  atrophied,  and  then,  owing  to  relaxation 
of  the  ligaments  and  feebleness  of  the  surrounding  muscles,  spon- 
taneous luxations  frequently  occur.  The  joints  of  the  foot  are  some- 
times attacked  and  a  characteristic  deformity — the  "  tabetic  foot "  is 

produced. 

V.  The  Spine. — The  various  antero-posterior  curves  of  the 
healthy  spine  are  less  marked  in  childhood  than  at  a  later  period  of 
life.  Disease  may  cause  an  increase  or  diminution  of  the  natural 
curvatures,  a  lateral  curvature,  or  projections  in  certain  parts  of  the 
vertebral  column. 

For  example,  an  increase  in  the  dorsal  curve  is  observed  in  rickets 
when  the  child  is  placed  in  the  sitting  posture,  the  dorsal  spines  pro- 
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jecting  backward  to  form  a  gradual  rounded  convexity ;  and  if  a  child 
suffering  from  moderately  severe  rickets  is  often  kept  in  the  sitting 
posture,  a  permanent  deformity  may  ensue,  varying  from  a  gradual 
curve  up  to  a  rounded  gibbosity,  and  accompanied  by  some  degree  of 
lateral  modification. 

Diminution  of  the  Natural  Curves— that  is,  undue  straightness  of 
the  spine  combined  with  rigidity  of  the  back  muscles— is  significant 
of  spinal  caries,  even  in  the  absence  of  any  angular  projection. 


Fig.  i8.— Extreme  backward  dislocatiun  uf  Lelt-  ivnee  in  a  man  ayed  50,  tlie  subject  of  locoiuotor 
.ataxy.  There  was  also  dislocation  of  head  of  right  femur  on  to  dorsum  of  ilium.  (Dr. 
JDreschfeld's  Case,  Lancet,  ii.,  1880.) 


Lateral  Curvature  or  Scoliosis. — In  this  distortion  there  are  two 
or  more  lateral  curves,  and  the  vertebrae  are  rotated  on  their  vertical 
axis,  so  that  the  spinous  processes  are  deflected  towards  the  concavity 
of  the  curve.  On  the  convex  side  the  scapula  is  projected  backwards 
by  the  increased  arching  of  the  ribs- — hence  the  popular  name  for  the 
affection,  "growing  out  of  the  shoulder" — wliile  on  the  opjwsite  side 
the  breast  may  frequently  be  noticed  to  be  unduly  prominent. 

The  commonest  causes  in  young  children  are  rickets,  pleurisy,  and 
infantile  paralysis  affecting  the  muscles  of  the  back.    Other  causes  at 
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all  ages  are:  (i.)  Obliquity  of  the  pelvis  as  a  result  of  some  abnor- 
mality of  the  lower  limb,  such  as  a  natural  inequality  in  the  length  of 
the  legs,  hip  disease,  or  sciatica;  (2.)  Contraction  of  one  side  of  the 
chest  after  empyema ;  (3.)  Unilateral  contraction  or  paralysis  of  the 
spinal  muscles. 

Projections. — A  slight  prominence  of  one  or  two  spinous  processes 
occurs  sometimes  in  thin  nervous  subjects  in  association  with  backache 
and  spinal  tenderness.  But  a  distinct  angular  projection  points  to 
disease  of  the  bones  with  loss  of  substance ;  it  may  involve  two  or 
more  of  the  vertebral  spines,  and  is  usually  most  evident  in  the  dorsal 
region.  Rigidity  of  the  spinal  muscles  is  a  marked  feature  of  such 
<;ases ;  pain  and  tenderness  are  less  constant  symptoms.  Irregularities 
in  the  spinal  column  may  also  be  the  results  of  fracture  or  dislocation. 
When  rheumatoid  arthritis  affects  the  spinal  articulations,  a  promi- 
nence or  local  thickening  may  be  present,  together  with  limitation  of 
movement,  or  complete  fixation  of  the  part.  Occasionally  the  nerve 
roots  become  injured  ;  then  radiating  pains  may  occur,  and  a  descending 
neuritis  may  be  set  up.  In  rare  cases  similar  phenomena  may  be 
observed  in  syphilitic  disease  of  the  spine  and  membranes. 

Spina  bifida  refei-s  to  a  congenital  malformation  of  the  spinal  canal, 
with  protrusion  of  some  of  its  contents  in  the  form  of  a  fluid  tumour. 
This  tumour  is  commonly  situated  in  the  lumbo-sacral  region.  Its 
cutaneous  covering  is  usually  thin  and  membrane-like,  but  occasionally 
is  composed  of  normal  skin.  Associated  with  this  malformation  there 
are  often  clubfoot,  paralysis  of  the  lower  limbs,  and  sometimes  hydro- 
cephalus. In  cases  of  paralysis  and  anaesthesia  of  the  lower  limbs 
occurring  in  adults,  it  is  important  to  examine  the  spine  for  the 
slight  elastic  swellings  or  depressions  in  the  lower  part  of  the 
vertebral  column,  which  are  sometimes  present  as  indications  of  a 
"  spina  bifida  occulta,"  which  may  have  given  rise  to  the  paralytic 
phenomena. 

VI.  The  Glands. — Enlargement  of  some  of  the  lymphatic  glands 
is  extremely  common,  and  particularly  so  in  early  life ;  at  this  period 
any  peripheral  source  of  irritation,  whether  situated  in  skin  or  mucous 
membrane,  and  whether  of  simple  or  specific  origin,  is  extremely  liable 
to  produce  swelling  of  those  glands  which  receive  lymphatic  vessels 
from  the  injured  area.  Thus  the  posterior  cervical  gland's  may  be 
enlarged  from  a  slight  eczema  of  the  scalp,  or  the  glands  below  the 
lower  jaw  from  a  sore  within  the  mouth.  In  seeking  for  an  explana- 
tion of  enlargement  of  any  particular  lymphatic  glands,  it  is  necessary 
to  carefully  examine  the  areas  drained  by  them  for  some  source  of 
irritation.  These  areas  and  their  chief  lymphatic  glands  are  arranged 
in  the  following  table,  after  Ashby  and  Wright : — 
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DISTRIBUTION  OF  THE  LYMPHATIC  GLANDS  AND  THEIR  DRAINAGE  AREAS. 


Olands. 
Suboccipital 

Mastoid  .  .  .  . 
Parotid     .       .       .  . 

Submaxillary  . 

Supra-hyoid 

Superficial  cervical  (lying- 
ben  eat  h  platysma) 

Eetro-pharyngeal 

Deep  cervical — 

Upper  set  along  carotid 
sheath. 


Lower  set  in  supra-cla- 
vicular fosste. 


Supra-condyloid 
Axillary  . 


Head  and  Neck. 


I  Drain  posterior  half  of  head. 

Drain  anterior  half  of  head,  orbits,  nose,  upper  jaw, 

upper  part  of  pharynx. 
Drain  the  lower  gums,  lower  part  of  face,  and  front 

of  mouth  and  tongue. 
Drain  anterior  part  of  tongue,  chin,  and  lower  lip. 
Drain  external  ear,  side  of  head,  and  neck  and 

face. 

Drain  nasal  fossae  and  pharynx  (upper  part). 

Drain  mouth,  tonsils,  palate,  lower  part  of  pharynx, 
larynx,  posterior  part  of  tongue,  nasal  fossae,  paro- 
tid and  submaxillary  glands,  interior  of  skull,  and 
deep  parts  of  head  and  neck. 

Drain  upper  set  of  lymph  glands,  lower  part  of  neck,, 
and  join  axillary  and  mediastinal  glands. 

Upper  Extremity. 
Drain  three  inner  fingers. 

Drain  upper  extremity,  dorsal  and  scapular  regions,, 
front  and  sides  of  trunk  and  breast. 


Anterior  tibial  and  popli- 
teal. 

Inguinal — 

Femoral  set  (superficial) 


Lower  Extremity. 

Drain  the  deep  lymphatics  of  the  leg  and  receive 
some  vessels  from  the  skin  of  the  leg  and  foot, 
chiefly  the  outer  side. 


Drain  superficial  vessels  of  lower  limb  and  partly  of 
buttock  and  genitals,  also  perineum. 
Horizontal  set  (super-    Drain  abdomen  below  umbilicus,  buttock  and  geni- 
ficial).  tals.    The  deep  vessels  of  the  lower  limb  go  to  the 

deep  glands  along  the  femoral  vein. 

Iliac  Drain  the  pelvic  viscera  and  the  deep  vessels  of  the 

genitals  partly. 

Lumbar    ....    Drain  all  the  lower  glands,  uterus,  ovaries,  testes, 

kidneys. 

Sacral      ....    Drain  the  rectum. 

Koughly  the  umbilicus  is  the  watershed  draining  to  the  axilla 
and  groin,  but  the  vessels  cross  and  overlap  both  vertically 
and  horizontally. 

The  term  Scrofulous  Glands  is  commonly  applied  to  a  slow  painless 
enlargement  of  lymphatic  glands,  in  which  caseation  is  apt  to  occur 
early.  Scrofulous  glands  sometimes  develop  in  children  who  appear 
to  be  in  perfect  health,  but  they  must,  nevertheless,  be  regarded  in  all 
cases  as  a  form  of  local  tuberculosis,  and  therefore  as  owning  a  specific 
origin  and  having  dangerous  tendencies. 
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Lymphadenoma  or  Hodgkin's  Disease  is  characterised  by  an  enlarge- 
ment of  the  lymphatic  glands  throughout  the  body.  In  the  commonest 
cases  the  cervical  glands  are  primarily  involved,  and  they  may  form 
enormous  hard  masses  on  the  sides  of  the  neck,  compressing  in  some 
cases  the  jugular  vein  or  carotid  artery.  Results  of  mechanical  pres- 
sure may  also  be  witnessed  in  other  parts  of  the  body,  as  hydrothorax 
from  pressure  on  the  azygos  or  bronchial  veins,  cyanosis  and  dyspnoea 
from  enlargement  of  the  mediastinal  glands,  or  ascites  from  enlarged 
glands  pressing  on  the  portal  veins. 

Enlargement  of  the  spleen,  which  sometimes  occurs,  is  usually  due 


Fig.  19.— Exophthalmic  Goitre  in  a  child  aged  ^l.   All  the  symptoms  present  with  the  exception 
of  tremors.   (Dr.  Agar  Renshaw's  and  Dr.  Dreschfeld's  Case.) 


to  the  presence  of  metastatic  deposits.  Profound  anaemia,  a  proclivity 
to  haemorrhage  and  pyrexia  of  intermittent  type,  are  other  notable 
features  of  the  disease. 

An  important  distinction  between  the  glandular  enlargements  of 
Hodgkin's  disease  and  those  due  to  scrofula  is  that  the  former  exhibit 
less  liability  than  the  latter  to  inflammatory  extension-  and  to  fusion 
of  glands  by  inflammation  around  them  ;  hence  the  enlarged  glands 
which  compose  the  glandular  masses  of  Hodgkin's  disease  remain  dis- 
crete, and,  as  a  rule,  can  be  distinguished  by  palpation. 
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The  Thyroid  Gland.-It  is  not  always  an  easy  matter  to  feel  this 
gland  in  health,  but  very  often,  especially  in  thin  necks,  it  may  be  felt 
as  a  thm  flattened  mass  of  firm  consistence  on  each  side  of  the  thyroid 
cartilage  and  upper  portion  of  the  trachea,  while  lying  across  the  latter 
the  isthmus  may  sometimes  be  distinguished.    It  is  absent  or  dimin- 
ished in  size  in  myxoedema  and  in  many  cases  of  cretinism  ;  also  even 
when  it  is  found  enlarged  in  cretinism  it  is  probable  that  the  gland 
tissue  Itself  is  atrophied  or  destroyed  in  consequence  of  cystic  or  fibroid 
changes.    In  the  disease  known  as  exophthalmic  goitre,  Graves's  disease 
or  Basedow's  disease,  enlargement  of  the  thyroid  gland  is  associated 
with  prominence  of  the  eyeballs  and  palpitation  of  the  heart.  The 
swelling  is  not  usually  very  great  or  very  hard,  yet  it  may  compress 
the  trachea  to  a  dangerous  degree.    Other  symptoms  are  profuse 
sweating,  paroxysmal  attacks  of  diarrhoea,  occurring  oftener  at  night 
than  in  the  day ;  sometimes  vomiting,  anaemia  and  emaciation ;  while 
a  fine  rhythmical  tremor  of  the  limbs  is  almost  a  constant  feature. 
Erythema  and  urticaria  are  often  easily  produced  by  scratching  the 
skin. 

The  Salivary  Glands  are  larger  in  women  than  men  ;  they  gradually 
atrophy  with  old  age.    The  parotid  gland  is  subject  to  two  forms  of 
enlargement.    The.^rsi;  form  is  a  simple  enlargement,  which  is  usually 
bilateral,  but  may  be  unilateral  at  first ;  it  never  suppurates.  This 
enlargement  is  the  prominent  feature  of  mumpg,  and  is  attended  by 
great  pain  and  tenderness.    In  mumps  the  submaxillary  glands  are 
also  sometimes  affected,  while  during  the  subsidence  of  the  swelling  of 
the  salivary  glands,  the  testicle,  ovary  (?),  or  mamma  may  become  tender 
and  swollen  :  and  at  this  period  it  occasionally  happens  that  some  of 
the  joints  of  the  lower  limbs  are  painful  and  swollen.    The  second  form 
is  the  suppurative  parotid  bubo,  which  is  generally  unilateral,  and 
sooner  or  later  fluctuates.    This  form  occurs  as  a  grave  sequela,  either 
of  an  acute  specific  fever  or  of  septic  poisoning,  especially  in  connection 
with  abdominal  diseases.    A  relapsing  form  of  parotitis  is  occasionally 
met  with,  and  may  be  associated  with  the  condition  known  as  "dry 
mouth  "  (see  p.  288). 

Angina  Ludovici  is  a  deep-seated  cellulitis,  which  begins  in  or  near 
the  submaxillary  gland,  and  involves  the  floor  of  the  mouth  and  the 
upper  part  and  front  of  the  neck.  The  affected  parts  present  a  brawny 
hard  swelling ;  in  some  cases  the  whole  neck  becomes  greatly  swollen 
and  the  skin  much  discoloured,  and  on  incising  the  part  an  offensive 
serous  or  sero-purulent  discharge  escapes.  The  condition  is  found  in 
connection  with  erysipelas,  scarlet  fever  and  diphtheria,  but  some- 
times, like  cancrum  oris,  appears  to  start  independently  of  any  other 
disease. 
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EXPRESSION. 

Muscular  action  must  be  regarded  as  the  chief  element  in  expression, 
and  the  object  of  the  present  section  is  to  give  illustrations  of  the 
valuable  information  which  may  be  obtained  by  a  careful  examination 
of  the  effects  of  deviations  from  the  normal  in  the  action  of  the  muscles 
of  the  face,  trunk  and  limbs.  To  have  a  complete  knowledge  of  the 
subject,  it  is  necessary  to  be  familiar  not  only  with  the  anatomical 
relations  of  the  muscles,  but  also  with  the  chief  facts  relating  to  the 
physiology  and  pathology  of  the  nervous  system.  At  each  step  of  his 
progress  in  the  study  of  nervous  diseases,  the  student  cannot  fail  to  be 
struck  with  the  value  of  making  accurate  observations  on  the  various 
deformities  produced  by  muscular  action.  A  study  of  expression  is 
indeed  part  and  parcel  of  that  of  diseases  of  the  nervous  system. 
There  are,  however,  many  advantages  in  devoting  a  special  section  to 
expression,  not  one  of  the  least  of  which  is  that  its  importance  is 
thereby  accentuated ;  it  is  desirable,  too,  to  give  the  subject  an  early 
place  in  the  present  manual,  because  a  change  in  the  attitude  of  any 
part  of  the  body  is  one  of  the  first  things  to  catch  the  eye  of  the 
attentive  observer. 


EXPRESSION  OF  THE  FACE. 

The  activity  of  the  many  delicate  facial  muscles  may  be  increased  or 
diminished ;  there  may  be  a  sudden  twitch  or  clonic  spasm  affecting 
certain  muscles,  or  the  contraction  may  be  slower  and  more  prolonged, 
and  then,  if  often  repeated,  and  affecting  the  same  muscle  or  group 
of  muscles,' permanent  folds  and  wrinkles  will  be  left,  stamping  the 
face  with  a  particular  aspect,  just  as  an  oft-repeated  emotion,  such  as 
laughter  or  grief,  eventually  leads  to  a  lasting  expression  of  either 
sorrow  or  mirth.  Difficult  as  it  is  to  explain  why  different  facial 
muscles  are  brought  into  play  in  different  emotions  and  diseases,  the 
resulting  lines,  seen  on  the  face  at  rest,  inform  us  of  the  presence 
of  a  certain  state  of  mind,  or  of  an  alteration  in  the  condition  of  the 
nervous  system,  or  of  the  organs  over  which  it  presides. 

Increased  activity  of  the  facial  muscles  leads  to  fixation  of  the 
features,  either  temporary  or  permanent,  or  to  actual  visible  move- 
ments. Diminished  activity  of  the  facial  muscles  produces  absence  of 
expression. 

Fixed  Expressions.— The  fixation  of  the  features  may  be  only  of 
short  duration,  as  when  the  result  of  a  sudden  attack  of  pain ;  or  per- 
manent lines  and  furrows  may  form  owing  to  the  constant  overaction 
of  certain  muscles. 
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The  expression  of  pain  is  a  complex  one ;  it  is  the  result  not  only  of 
V-m perse,  but  of  the  effect  on  the  particular  tissue  injured.  Thus 
gastnc  paxn  xs  frequently  indicated  by  a  curved  furrow  which  starts 
just  above  the  wzng  of  the  nose,  and  makes  a  sharp  curve  outwards 
and  downwards  towards,  but  at  some  distance  from,  the  angle  of  the 
raouth  ;  when  well  developed  it  uncovers  the  canine  tooth,  and  closely 
resembles  the  sneering  or  scornful  expression. 

These  gastric  lines  are  sometimes  seen  in  typhoid  fever,  and  at  a 


Fig.  20. -Expression  of  liorror  simulated  in  a  case  of  Exophthalmic  Goitre 
lUKler  tlie  care  of  JJr.  Willjinson. 

late  period  of  a  severe  case  may  be  extremely  marked,  producing  a 
typical  sardonic  grin.  But  the  dominant  and  characteristic  facial 
expression  in  typhoid  is  one  of  relaxation  or  loss  of  muscular  tone, 
and  the  presence  of  risus  sardonicus  is  usually  an  indication  of  severe 
abdominal  mischief,  such  as  deep  ulceration  or  peritonitis. 

When  sudden  pain  is  produced,  as  by  pressure  over  the  cacum  in  a 
case  of  typhlitis,  the  retraction  of  the  upper  lip  is  accompanied  by  a 


EXPEESSION  OF  THE  FACE. 


57 


descent  of  the  diaphragm  and  fixation  of  the  muscles  of  the  abdominal 
wall :  the  movement  is  evidently  one  of  protection. 

In  thoracic  pain,  as,  for  example,  the  sudden  stabbing  pain  of 
pleurisy,  a  quick,  shallow  inspiration  is  taken  by  means  of  the  inter- 
costal muscles,  the  diaphragmatic  movement  being  in  abeyance,  and 
the  chest  is  temporarily  fixed  ;  the  muscles  of  the  face,  too,  participate 
in  the  upward  movement ;  the  mouth  is  slightly  opened,  the  nostrils 
are  dilated,  and  the  eyebrows  often  raised.  This  opening  out  of  all 
the  features  is  also  characteristic  of  the  more  chronic  forms  of  thoracic 
distress;  whereas,  in  the  various  affections  of  the  abdominal  organs 
there  is  a  tendency  to  contraction  of  the  features,  the  lips  are  often 
compressed,  the  angles  of  the  mouth  drawn  down,  and  the  face  may 
express  irritability,  discontent,  or 
profound  depression,  forming  a 
marked  contrast  to  the  bright 
cheeks  and  sparkling,  hopeful- 
looking  eyes  sometimes  seen  in  ad- 
vanced disease  of  the  lungs. 

An  expression  of  marked  anxiety 
is  typically  seen  during  a  paroxysm 
of  asthma,  and  is  characteristic  of 
the  faces  of  many  cases  of  cardiac 
dyspnoea.  The  agony  of  terror  is 
strikingly  exhibited  by  suiferersfrom 
oedema  of  the  glottis,  or  during  an 
attack  of  angina  pectoris.  It  is  also, 
curiously  enough,  imitated,  the  sub- 
jective feeling  of  fear  being  absent, 
in  cases  of  exophthalmic  goitre,  and 
in  those  rare  cases  of  ocular  nuclear  paralysis  where  the  superior  recti 
are  solely  or  mainly  affected.  Thus  in  a  patient  of  Dr.  Morgan's  (see 
Fig.  21),  when  she  attempted  to  look  upwards,  the  upper  eyelids  were 
retracted,  but  the  eyeballs  remained  with  their  axes  fixed  in  a  down- 
ward direction,  and  this  position,  together  with  the  wrinkled  forehead, 
widened  nostrils  and  half-open  mouth,  produced  an  expi'ession  which 
reminded  one  of  the  picture  of  terror  in  Charles  Bell's  book  on  the 
anatomy  of  expression, 

A  look  of  astonishment  may  also  be  permanently  stamped  on  the 
countenance  as  a  result  of  disease,  and  quite  apart  from  any  correpond- 
ing  emotion  experienced  by  the  patient.  Thus  in  cases  of  paralysis 
agitans,  the  eyebrows  are  raised,  the  forehead  is  marked  by  deep 
transverse  wrinkles,  and  the  mouth  often  remains  open ;  the  dull  look 
of  the  eyes  and  the  meaningless  aspect  of  the  lower  part  of  the  face 


Fig.  21.— Paralysis  of  Superior  Recti 
lluscles. 
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render  the  imitation  an  imperfect  one ;  yet  in  some  cases  the  re- 
semblance is  striking.  Also  in  that  form  of  torticollis  in  which  the 
head  IS  jerked  backwards,  the  forehead  is  transversely  wrinkled  and 
the  eyebrows  are  raised  because  of  the  physiological  association  between 
the  frontales  and  the  muscles  that  retract  the  head.  The  same  ex- 
pression is  also  temporarily  imitated  by  a  stupidly  drunken  person 
who  tries  to  overcome  the  drooping  of  the  eyelids  by  raising  his  eye- 
brows and  contracting  his  forehead,  as  is  well  represented  in  one  of 
Hogarth's  drawings. 

Of  other  instances  of  altered  expression  in  disease  may  be  mentioned 


Fia.  22.— Face  of  ^yoman  aged  64,  the  subject  of  Paralysis  Agitans. 

the  frowning  expression  in  some  brain  affections,  the  far-off  fixation 
look  in  meningitis,  the  look  of  self-satisfaction  in  commencing  paralysis 
of  the  insane,  the  malignant  look  in  mania,  the  hopelessness  in  faces 
where  there  is  melancholia  and  a  disposition  to  suicide,  the  suspicious 
look  of  the  alcoholic,  and  the  mischievous  face  sometimes  seen  in  a 
child  who  is  subject  to  fits.  Indeed  in  insanity  and  in  hysteria  every 
possible  passion  or  emotion  may  be  strikingly  expressed. 

Facial  Movements  are  frequently  of  diagnostic  and  prognostic 
significance  :  thus  twitching  of  some  of  the  facial  muscles  in  chronic 
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Bright's  disease  is  often  a  forerunner  of  general  ursemic  convulsions, 
and  in  acute  rheumatism  may  suggest  the  onset  of  pericarditis.  The 
working  of  the  alte  nasi,  so  typical  of  pneumonia,  is  a  sign,  as  Sir 
William  Jenuer  used  to  put  it,  "of  difficulty  of  entrance  of  air  into 
the  tissue  of  the  lung." 

In  unilateral  convulsions  dependent  on  a  lesion  in  the  motor  portion 
of  the  cerebral  cortex,  how  important  it  is  to  observe  the  initial  spasm,, 
for  this  is  our  chief  guide  to  the  position  of  the  lesion,  and  enables 
the  surgeon  to  fix  on  a  site  for  operation.  Sometimes  this  "signal" 
spasm  begins  in  the  face,  as  in  a  case  reported  by  Berkeley,  where 
persistent  clonic  spasms,  chiefly  of  the  zygomatic  muscles,  were  found 
to  be  due  to  a  small  focus  of  superficial  soften- 
ing in  the  ascending  frontal  convolution 
opposite  the  inferior  frontal  sulcus. 

In  hysterical  hemiplegia  the  face  escapes 
paralysis,  but  is  sometimes  dragged  to  one 
side  by  a  peculiar  spasm  of  its  muscles,  which 
also  aflfects  the  tongue,  and  curls  its  point 
round  to  the  contracted  side  of  the  face.  This 
deviation  in  position  of  the  tongue  and  face 
towards  the  side  on  which  the  limbs  are  weak 
makes  the  case  present  a  close  (but,  on  care- 
ful examination,  only  a  superficial)  resem- 
blance to  ordinary  hemiplegia  of  organic 
origin.  In  convulsive  seizures,  an  irregular 
quivering  of  the  eyelids,  which  is  characteristic 
of  the  hysterical  facies,  may  throw  light  on 
the  nature  of  the  fit. 

Absence  of  Expression.— In  many 

forms  of  peripheral  neuritis,  particularly  in  that  produced  by  carbonic- 
oxide  poisoning,  there  is  a  general  enfeeblement  of  the  facial  muscles, 
in  consequence  of  which  all  the  lines  which  give  character  to  the  face 
are  diminished  or  obliterated,  and  thus  its  surface  becomes  smooth,  as 
if  it  had  been  ironed.  The  lower  eyelids  fall  to  a  lower  level  than 
normal,  and  their  slightly  everted  edges  are  rendered  still  more  con- 
spicuous by  the  glistening  fluid  which  lies  between  them  and  the 
eyeballs.  Frequently,  too,  owing  to  the  action  of  the  levator  palpebrse 
preponderating  somewhat  over  that  of  the  feeble  orbicularis,  the  pal- 
pebral fissure  is  wider  than  normal,  and  the  eyeball  looks  unduly 
prominent,  and  thus  any  emotional  disturbance  tends  to  give  an 
alarmed  aspect  to  the  otherwise  expressionless  face. 

Sometimes  the  relaxation  of  the  features  is  less,  sometimes  it  is 
greater  than  that  described,  and  there  may  be  every  gradation  between. 


Fig.  23.— Marked  retraction  of 
Head  (not  sufficiently  sliown 
in  figure),  marlied  retraction 
of  upper  eyelids,  peculiar 
pouting  movements  of  lips. 
Case  of  purident  Basal  Menin- 
gitis and  distension  of  ven- 
tricles with  pus.  (Dr.  Mac- 
call's  Case.) 
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the  slightest  perceptible  want  of  control  over  some  of  the  facial  muscles 
and  complete  double  facial  paralysis. 

face'alsTtf  d'f  Y'''  """^^^^  ^^^^^^^        of  the 

tace  also  tend  to  disappear;  sometimes  the  smooth  or  paralysed  side 

which  deepens  the  wrinkles,  and  makes  them  more  prominent  when 
the  face  is  at  rest  than  those  on  the  healthy  side  ;  strong  movements 

o  i!fn  the  feebleness  of  the  muscles  on  the 

originally  paralysed  side. 

In  scleroderma  affecting  the  face,  the  wrinkles  become  obliterated 
and  the  surface  looks  smooth  and  polished ;  and  other  instances  of  loss 
of  expression  might  be  enumerated. 

Prog-nosis  from  the  Face—The  question  may  be  asked  :  Does 
the  aspect  of  the  face  suggest  a  graver  condition  than  the  physical 
signs  reveal?    For  example,  a  man  had  physical  signs  of  extensive 
effusion  into  the  left  pleural  cavity,  and  if  his  face  had  been  concealed, 
nothing  else  would  have  suggested  itself;  but  the  man  looked  ex- 
tremely ill,  the  expression  was  an  anxious  and  exhausted  one,  and  he 
died  rather  suddenly  after  ejecting  from  the  mouth  a  large  quantity  of 
blood,  and  the  autopsy  revealed  not  only  pleuritic  effusion,  but  an 
aneurysm  of  the  descending  thoracic  aorta,  which  had  ruptured  shortly 
before  death.    Cover  the  faces  of  two  persons  suffering  from  disease  in 
the  abdomen;  in  both  we  find  tenderness  and  resistance  on  pressing 
over  the  right  rectus  muscle.    Uncover  the  faces,  and  we  see  that  one 
patient  has  merely  some  functional  or  temporary  affection,  while  the 
sunk,  depressed  features  and  earthy  complexion  of  the  other  tell  us 
that  we  have  to  deal  with  malignant  disease  in  the  neighbourhood  of 
the  pylorus,  and  that  the  prognosis  solely  consists  in  estimating  the 
duration  of  life. 

In  serious  illness,  too,  the  face  may  give  the  first  indications  of 
approaching  convalescence.  Thus  in  a  case  of  typhoid  fever,  the  patient, 
previously  delirious  and  semi-conscious,  was  found  one  morning  with 
his  eyes  open,  a  brighter  aspect,  and  able  to  talk  intelligently ;  but  it 
was  not  till  two  days  later  that  the  temperature  began  to  fall  and  the 
pulse  to  become  less  frequent. 

It  is,  however,  necessary  to  remember  that  in  many  cases  the  face 
offers  no  positive  indications ;  thus  it  is  one  of  the  commonest  expe- 
riences in  children's  practice  to  find  physical  signs  of  pleuritic  effusion 
when  the  face  presents  no  marked  departure  from  health ;  but  such 
unchanged  faces  have  also  their  value,  suggesting,  as  they  do,  unim- 
paired vital  forces. 
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ATTITUDE. 

Attitude  may  be  defined  to  be  the  posture  or  position  of  the  body, 
or  any  part  of  it,  whether  temporary  or  permanent,  while  in  a  state 
of  inaction.    The  term  is  thus  synonymous  with  "fixed  expression." 

Attitudes  the  result  of  disease  may  be  broadly  separated  into  two 
classes,  according  as  they  are  produced  by  normal  or  by  abnormal 
muscular  action. 

Class  I.— Attitudes  associated  with  Normal  Muscular 

Action.  This  class  includes  all  the  instinctive  attitudes — that  is, 

postures  which  are  instinctively  assumed  by  a  patient  in  order  to 
obtain  relief  from  pain  or  other  distress.  It  also  includes  cases  in 
which  the  attitude  is  the  direct  result  of  some  deformity  of  the  skele- 
ton ;  of  these  osteitis  deformans  is  a  notable  example.  In  this  group 
there  is  no  necessary  disease  of  the  muscles  or  of  the  nervous  system,, 
although  the  elimination  of  disease  in  these  situations  may  be  difficult 
in  some  cases.  Examples  of  attitudes  belonging  to  this  class  may  be 
considered  under  the  following  headings. 

Decubitus,  or  Position  of  the  Body  in  Bed. — While  in  health  and 
in  some  diseases,  a  person  in  bed  lies  indifferently  on  the  back  or  on 
either  side,  in  many  diseases  more  or  less  characteristic  attitudes  are- 
assumed,  and  sometimes  a  consideration  of  posture  is  helpful  both  in 
diagnosis  and  prognosis. 

The  Dorsal  Posture. — In  acute  rheumatism,  in  severe  infantile 
scurvy,  and  in  painful  abdominal  affections,  the  patient  lies  motionless 
on  the  back.  In  acute  peritonitis  the  legs  are  drawn  up  and  the  head 
and  shoulders  elevated.  Patients  suffering  from  renal  calculus  or  from, 
typhlitis  frequently  have  the  leg  or  the  affected  side  drawn  up  in  bed. 

The  Sitting  Posture. — Whenever  there  is  much  difficulty  in  breath- 
ing, the  patient  either  lies  on  his  back  well  propped  up  with  pillows, 
or  he  sits  upright  in  bed.  This  posture  is  especially  significant  of 
advanced  mitral  disease  and  of  degenerate  cardiac  muscle ;  in  severe 
cases  the  patient  is  quite  unable  to  lie  down  ;  he  passes  sleepless  nights, 
or  obtains  snatches  of  sleep,  his  head  nodding  forwards  till  the  chin 
rests  on  the  sternum. 

In  a  paroxysm  of  asthma  the  nostrils  are  dilated,  the  mouth  is 
open,  and  the  head  thrown  back,  while  the  sufferer  stands  or  sits 
leaning  forward,  and  supports  himself  with  his  hands  or  elbows.  In 
the  orthopncea  which  attends  aneurysm  of  the  arch  of  the  aorta,  the 
patient  tends  to  assume  an  oblique  position.  In  advanced  phthisis  the 
sitting  posture  is  less  common  than  might  be  expected  from  the  inter- 
ference with  respiration,  and  the  patient  is  often  found  lying  flat  on 
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his  back     A  person  suffering  from  headache  due  to  syphilis  frequently 

Thld    'T'  '''I  -  bed'Ling  fo'l  : 

his  head  firmly  pressed  between  his  hands. 

In  the  ordinary  sitting  attitude  of  advanced  rickets,  the  lower 


J-lG.  24.-08teiti8  Deformans  in  a  man  aged  69.  Duration  of  the  disease,  whicli  came  on  after 
much  exposure  to  cold  and  damp,  aliout  35  years.  The  cranirmi,  spine,  and  long  bones  of 
the  extremities  mainly  affected.   (Mr.  Southam's  Case,  Med.  Chron.,  1888.) 

limbs  are  crossed,  and  the  head  and  trunk  are  partly  supported  by  the 
hands  resting  on  the  bed. 

The  Side  Posture. — In  acute  pleurisy,  as  a  rule,  the  patient  lies 
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most  comfortably  on  the  diseased  side,  but  it  is  not  very  uncommon, 
especially  during  the  early  stage,  to  find  him  resting  on  the  healthy 
side. 

In  cases  of  mediastinal  tumour,  when  the  patient  is  able  to  lie 
down,  one  side  is  often  preferred  to  the  other,  and,  curiously  enough, 
sometimes  the  uppermost  lung  is  the  one  least  capable  of  respiration. 

The  Ventral  Posture. — In  painful  abdominal  affections,  and  espe- 
cially perhaps  in  violent  lead  colic,  the  patient  may  be  found  lying  on 
his  face,  pressing  firmly  against  his  abdomen  with  the  palms  of  his 
hands.  If  a  person  is  found  dead  in  bed  lying  on  his  face,  the 
posture  suggests  that  death  has  occurred  during  an  epileptic  seizure. 

Restlessness  in  Bed. — In  acute  disease  a  constant  endeavour  to 
sit  up  or  to  get  out  of  bed  is  often  a  dangerous  sign,  being  significant 
of  profound  disturbance  of  the  nervous  system.  Restlessness  is  some- 
times a  marked  feature  in  pericarditis,  the  patient  alternating  between 
the  back  and  the  side  position. 

Station. — When  a  healthy  person  of  normal  conformation  stands 
with  his  feet  near  together  and  his  body  erect,  the  line  of  gravity  of 
the  whole  body  falls  in  front  of  a  line  drawn  between  the  two  ankle- 
joints.  But  in  a  person  who  is  ill,  or  afflicted  with  some  deformity, 
the  axis  of  the  body  may  deviate  from  the  vertical,  the  centre  of 
gravity  tends  to  be  displaced,  and,  in  order  to  stand  securely,  certain 
abnormal  attitudes  are  assumed,  of  which  the  following  are  a  few 
examples : — 

Leaning  Forwards. — A  person  out  of  health  from  any  cause  usually 
stands  less  erect  than  normally,  the  shoulders  droop,  and  there  is  a 
tendency  to  a  forward  stoop  ;  this  is  especially  noticeable  in  disorders 
of  the  abdominal  organs.  Sometimes,  as  in  paralysis  agitans,  the 
posture  is  distinguished  by  special  features,  but  inasmuch  as  these 
depend  on  the  results  of  abnormal  muscular  action,  the  attitude  is 
described  in  Class  II. 

A  person  suffering  from  emphysema  and  bronchitis  not  only  tends 
to  stoop,  but  he  grows  round-shouldered  and  round-backed,  and  it  may 
be  observed  that  whenever  the  depth  of  the  chest  from  before  back- 
wards is  increased,  as  in  dilatation  of  the  heart  or  effusion  into  the 
pericardium,  the  patient  instinctively  rounds  his  back  and  elevates  his 
shoulders. 

A  low,  stooping  attitude  occurs  in  osteitis  deformans ;  the  shoulders 
are  rounded,  the  spine  is  bowed  and  rigid,  and  the  head  thrown  for- 
wards, so  that  the  chin  overhangs  the  upper  edge  of  the  sternum. 
The  curved  lower  limbs  are  held  apart,  and  the  knees  slightly  flexed, 
while  the  ankles  are  overhung  by  the  thickened  and  curved  tibiae  (see 
Fig.  24).    In  caries  of  the  spine,  an  early  stage  of  the  disease  may  be 
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indicated  by  a  rigid  straight  back,  or  by  ox.e  of  the  characteristic 
restmg  attitudes;  thus  the  child  often  supports  his  head  with  his 
hands  when  the  cervical  spine  is  affected,  or  he  rests  his  head  and 
arms  on  a  table  or  other  support  when  the  dorsal  or  lumbar  region  is 
involved. 

Leaning  to  One  Side. -Unilateral  pain  tends  to  make  the  patient 
lean  to  one  side,  it  may  be  towards  the  affected  side,  but  perhaps  more 
commonly  towards  the  opposite  one.  Thus  at  the  onset  of  acute 
pleurisy  and  in  cases  of  perinephritis  there  is  leaning  towards  the 
painful  side,  whereas  in  painful  affections  of  the  lower  limb  the  weight 
of  the  body  is  thrown  as  much  as  possible  on  the  opposite  limb  The 
various  attitudes  assumed  by  a  patient  suffering  from  sciatica  are 
deserving  of  careful  study,  for  they  illustrate  the  formation  of  the 


J'w-  25-  Fig.  26. 

Attitudes  in  Sciatica  of  tlie  right  side.   (Brissaud,  Arch,  de  Neurol.,  1890.) 

compensatory  curves  in  the  spinal  column  which  are  to  be  found  in 
many  morbid  conditions  affecting  one  of  the  lower  limbs. 

In  the  commonest  attitude  the  weight  of  the  body  is  thrown  on  to 
the  healthy  leg,  and  there  is  a  lateral  curvature  of  the  spine,  the  con- 
cavity of  the  curve  in  the  lumbar  region  being  towards  the  healthy 
side ;  the  diseased  limb  is  flexed  at  all  its  joints,  and  the  sole  of  the 
foot' rests  on  the  ground.  The  scoliosis  is  sometimes  only  slight  in 
degree  and  affects  chiefly  the  lumbar  regions ;  when  this  is  the  case, 
the  amount  of  deviation  is  best  estimated  by  measuring  the  distance 
between  the  costal  arch  and  the  iliac  crest.  This  distance,  which  may 
be  designated  the  height  of  the  flank,  is  always  less  on  the  healthy 
than  on  the  diseased  side.  A  compensatory  curve  of  the  upper  portion 
of  the  spine  is  frequently  present,  which  may  produce  an  elevation  of 
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the  shoulder  on  the  healthy  side,  this  being  again  compensated  for  by 
a  second  curve  (see  Figs.  25  and  26).  The  primitive  deviation  of  the 
spine  in  the  dorso-lumbar  region  is  always  more  marked  towards  the 
termination  than  at  the  commencement  of  a  sciatica,  and  may  persist, 
owing  to  permanent  contraction  of  the  muscles  on  the  healthy  side, 
long  after  the  sciatica  is  cured.  It  is,  therefore,  important  in  any 
case  of  lateral  curvature  of  the  spine,  to  admit  the  possibility  that  it 
may  owe  its  existence  to  a  present  or  past  sciatica.  In  a  few  cases  of 
sciatica,  and  especially  when  associated  with  a  lumbo-sacral  neuralgia, 
the  spinal  deviation  is  tov^ards  the  diseased  side,  the  trunk  muscles  on 
this  side  being  in  a  state  of  contraction.  Then  the  height  of  the  flank 
is  greater  on  the  healthy  than  on  the  opposite  side.  All  the  joints  of 
the  affected  limb  are  flexed,  and  walking,  and  even  standing,  are 


Fig.  27.— Attitude  in  Sciatica  of  tlie  left  side        Fig.  28.— Normal  attitude  when  cari-ying  a 
associated  with  Lumbo-sacral  Neuralgia.  heavy  bucket.   {After  Brissaud.) 

(After  Brissaud.) 

difficult  or  impossible.  If  the  patient  is  able  to  stand,  he  does  so  by 
throwing  the  weight  of  his  body  upon  the  healthy  side.  In  order  to 
accomplish  this,  he  has  to  project  the  healthy  hip  outside  a  vertical 
line  passing  through  the  sole  of  the  healthy  foot,  and  the  attitude  is 
similar  to  that  of  a  person  carrying  a  heavy  bucket  of  water,  the 
diseased  side  corresponding  to  the  side  on  which  the  bucket  is  carried 
(Figs.  27  and  28). 

Class  II. — Each  of  the  attitudes  referred  to  in.  the  first  class  is  the 
result  of  comparatively  healthy  muscular  contraction,  but  we  have  now 
to  consider  deformities  which  are  produced  in  consequence  of  an  altera- 
tion in  the  nutrition,  tone,  or  strength  of  certain  muscles.  A  study 
of  the  instinctive  attitudes  is  one  of  much  interest,  and  sometimes  may 
be  of  help  in  diagnosis  and  prognosis,  but  its  value  is  as  nothing  com- 
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pared  to  that  of  the  study  of  the  present  group,  for  in  this  group  the 
attitudes  are  frequently  the  most  important  outward  signs  of  the 
disease,  and  furnish  us  with  reliable  information  as  to  the  locality  of 
the  lesion. 

It  is  difficult  to  form  a  satisfactory  clinical  classification — that  is,  to 
arrange  muscular  deformities  into  groups,  each  of  which  shall  rest  on  a 
definite  pathological  basis.  We  might  divide  alterations  of  posture 
into  those  due  to  increased  and  those  due  to  diminished  action  of  the 
muscles  of  the  part  affected.  In  practice,  however,  we  often  find  it 
very  difficult  to  assign  a  case  to  its  proper  group — to  decide,  for 
example,  whether  a  muscular  deformity  of  the  hand  or  foot  is  produced 
by  excessive  contraction  of  certain  muscles,  or  by  normal  action  of 
those  muscles,  their  opponents  being  weak.    "When  a  limb  is  seized 


Fig.  29.— Feet  of  young  Child,  the  subject  of  Tetany— characteristic  attitude. 

with  convulsions,  it  is  perfectly  clear  that  any  unusual  position  is  due 
to  violence  of  muscular  action ;  but  in  chronic  deformities  such  as 
those  produced  by  rheumatoid  arthritis,  there  is  often  a  real  difficulty 
in  assigning  a  due  proportion  to  the  influence  of  excessive  and  dimin- 
ished muscular  contraction — that  is,  to  muscular  weakness  and  rigidity. 
The  problem,  too,  may  be  mechanically  complicated  by  the  superven- 
tion of  fibroid  contractions  about  joints,  and  further  by  the  actual 
shortening  of  even  muscular  structures. 

Without  attempting  to  give  a  complete  explanation  of,  or  even  to 
enumerate  all  the  vicious  attitudes  imposed  upon  the  body  or  limbs 
in  consequence  of  abnormal  muscular  action,  we  shall  arrange  them 
in  two  groups,  the  first  group  comprising  cases  in  which  rigidity  of 
muscular  tissue  is  the  most  striking  feature';  the  second  group,  cases  in 
which  muscular  weakness  is  most  prominent. 
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Group  I.— Abnopmal  Postures  in  which  Muscular  Rig-idity 

is  the  Dominant  Feature. — The  most  marked  example  of  general 
rigidity  is  tetanus ;  in  severe  cases  the  characteristic  attitude  is  that  of 
opisthotonos,  in  which  the  vei-tebral  column  is  arched  backwards  so 
that  in  the  dorsal  position  the  body  rests  on  the  head  and  heels. 
Opisthotonos  also  occurs  in  strychnine  poisoning,  in  hydrophobia,  and 


Fia.  30.— Attitude  in  Paralysis  Agitans.    The  same  case  as  Fig.  22. 

to  a  variable  degree  in  cerebro-spinal  meningitis.  It  is  also  a  feature 
of  the  convulsions  of  hysteria,  the  excessive  contraction  of  the  extensor 
muscles  sometimes  bending  the  neck  so  far  back  that  the  vertex,  or 
even  the  forehead,  becomes  the  anterior  point  of  support.  Ri'aid 
retraction  of  the  head  is  also  frequently  present  in  cerebellar  disease 
and  in  meningitis;  boring  of  the  occiput  into  the  pillow  being  a 
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prominent  feature  of  chronic  infantile  meningitis  affecting  the  posterior 
fossa  of  the  base.  It  sometimes  occurs  as  a  result  of  rheumatism  of 
the  muscles  at  the  back  of  the  neck.  Pleurosthotonos  is  a  term  applied 
to  lateral  flexion,  emprosthotonos  to  arching  forwards  of  the  body — 
either  may  occur  in  tetanus  and  in  hystero-epilepsy. 

Tetany  is  a  condition  characterised  by  a  peculiar  tonic  spasm  of  the 
extremities,  which  is  generally  symmetrical  and  lasts  for  a  variable 
time.  The  wrists  are  slightly  flexed,  while  the  hand  assumes  the 
attitude  of  that  of  the  accoucheur,  the  fingers  being  approximated, 
flexed  at  the  metacarpo-phalangeal  and  extended  at  the  other  joints; 
the  thumb  is  extended  and  strongly  adducted,  its  tip  being  applied  to 
the  radial  side  of  the  fore-finger,  and  the  jDalm  is  made  still  more 
hollow  by  an  apj)roximation  of  its  inner  and  outer  borders.  The 
characteristic  change  in  the  foot  is  extreme  flexion  of  the  toes,  which 
sometimes  overlap  one  another ;  the  fore-part  of  the  sole  is  often  con- 
tracted so  as  to  become  remarkably  concave  with  a  median  furrow,  due 


f  IG.  31.— Position  of  Foot  and  Great  Toe  in  Spastic  Paraplegia. 

to  approximation  of  the  outer  and  inner  margins.  The  hands  and  feet 
are  usually  painful,  tender,  and  swollen,  and  the  wrist  and  dorsum  of 
the  foot  often  red  and  shiny.  The  rigidity  may  spread  to  other  parts 
of  the  limb,  and  even,  in  rare  cases,  to  all  the  muscles  of  the  body.  In 
the  eclamptic  attacks  occurring  in  infancy  the  hands  and  fingers  are 
rigidly  flexed  at  all  their  joints,  and  the  attitude  further  differs  from 
that  of  tetany  in  the  fact  that  the  thumbs  are  mostly  flexed  and  drawn 
inwards  under  cover  of  the  firmly  bent  fingers.  Infants  affected  with 
tetany  are  almost  invariably  rickety,  are  subject  to  attacks  of  laryn- 
gismus stridulus,  and  usually  present  great  irritability  of  the  facial 
muscles. 

The  rigidity  of  the  muscles  in  paralysis  agitans  produces  an  atti- 
tude which  is  characteristic  of  the  disease.  The  head  and  upper  part 
of  the  body  are  strongly  bent  forward ;  the  upper  limbs  are  slightly 
flexed  at  all  their  joints,  the  wrists,  however,  being  usually  extended ; 
the  elbows  are  carried  somewhat  away  from  the  trunk,  while  the  hands 
are  held  in  front  of  the  abdomen.    The  posture  of  the  hand  closely 
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resembles  that  of  tetany,  but  the  ring  and  little  fingers  are  usually 
slightly  flexed  at  the  phalangeal  joints,  while  the  thumb,  although  ex- 
tended, is  not  pressed  firmly  against  the  index  finger,  but  is  opposed 
to  it,  making  the  attitude  similar  to  that  adopted  in  holding  a  pen,  or 
in  rolling  a  cigarette.  In  the  lower  limbs  muscular  rigidity  causes 
slight  flexion  of  the  hip  and  knee.  At  an  advanced  period  of  the 
disease  the  patient  appears  to  move  all  of  a  piece,  as  if  the  joints  were 
soldered  together. 


Fig.  32.— Spasm  of  Face  and  Hands  in  a  case  of  Hysteria.   (Dr.  Boss's  Case.) 


The  various  postures  met  with  in  cases  of  spastic  paralysis  are 
well  worthy  of  study,  for  their  recognition  suggests  that  in  all  proba- 
bility some  portion  of  the  upper  segment  of  the  motor  tract  has  its 
functions  impaired  or  abolished. 

The  rigidly  flexed  upper  limb  of  hemiplegia  is  described  in  the 
chapter  on  the  nervous  system,  but  we  would  specially  notice  here 
the  condition  of  the  feet  in  chronic  diseases  of  the  spinal  cord, 
situated  above  the  lumbar  enlargement  and  involving  the  lateral 
columns.    In  such  cases  the  heel  is  drawn  up,  owing  to  the  rigid 
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condition  of  the  calf  nmscles,  and  the  joints  of  the  toes,  especiaUy 
those  of  the  great  toe,  are  markedly  hyper-extended  (Fig.  31).  The 
same  attitude  is  seen  in  the  spastic  bilateral  hemiplegias  of  infancy,  in 
which  frequently  the  patient,  when  supported,  stands  on  the  tips  of  the 
toes,  while  the  legs  tend  to  cross  one  another,  owing  to  the  extreme 
contraction  of  the  adductor  muscles  of  the  thighs. 

It  is  to  be  observed  that  the  attitude  of  the  hand  in  infantile 
hemiplegia  differs  from  that  in  adult  hemiplegia.  In  the  latter  the 
long  flexor  of  the  lingers  is  mainly  affected  by  spasm,  but  in  the  former 
It  IS  the  interossei  and  lumbricales  which  are  chiefly  rigid,  so  that  the 
fingers  are  flexed  at  the  metacarpo-phalangeal  joints  and  extended  at 
the  other  joints.  In  the  youngest  infant  this  peculiarity  may  be 
brought  out  even  when  the  contraction  is  slight  in  degree,  by  getting 


Fig.  33.— Position  of  Upper  Limbs  when  all  the  muscles  are  paralysed,  with  the  exception  of  those 
supplied  by  the  5th  roots.   (Thorburn,  "  Surgery  of  the  Spinal  Cord") 

the  child  to  grasp  at  something  with  the  affected  hand;  then  the 
fingers,  instead  of  being  first  flexed  at  the  middle  and  terminal  joints, 
as  in  health,  are  bent  first  at  the  metacarpo-phalangeal  joints,  and 
aftei-wards  at  the  distal  ones. 

In  hysteria  almost  every  variety  of  contraction  may  be  seen.  The 
most  common  position  of  the  hand  is  similar  to  that  occurring  in  the 
late  rigidity  of  hemiplegia.  In  other  cases  the  hand  resembles  that  of 
infantile  hemiplegia,  and  occasionally  the  attitude  of  tetany  is  closely 
imitated. 

Group  2.— Abnormal  Attitudes,  in  which  Muscular  Weak- 
ness is  the  Dominant  Feature. — A  familiar  example  of  general 
muscular  weakness  is  afforded  by  ^  the  dorsal  posture  seen  in  many 
acute  diseases.  Thus  in  the  specific  infectious  fevers,  when  there  is 
much  prostration  and  mental  apathy,  the  patient  lies  passively  on  his 
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back  with  relaxed  outstretched  limbs,  and  he  tends  to  slip  down  to- 
wards the  foot  of  the  bed.  This  attitude,  with  loss  of  power  to  turn 
in  bed,  is  especially  noticeable  in  typhoid  fever,  in  which  disease  it  may 
occur  L  early  as  the  second  week ;  it  conveys  the  impression  of  a  loss 
of  muscular  tone,  and  the  patient  looks  as  if  sinking  through  the  bed. 

This  passive  dorsal  posture  is  also  observed  in  typhus  fever,  in  the 
collapse  stage  of  cholera,  in  severe  pneumonia,  in  coma,  and  towards 
the  fatal  termination  of  many  other  diseases. 

Whenever  there  is  weakness  of  the  extensor  muscles  of  the  pelvis 
and  spine,  the  forward  inclination  of  the  pelvis  and  lumbar  vertebrae 
is  compensated  for  by  a  posterior  displacement  of  the  upper  part  of 
the  body,  so  that  a  plumb-line  let  fall  from  the  most  prominent  of  the 
spinous  processes  of  the  dorsal  vertebrae  clears  the  sacrum  by  an  inch 
or  more. 

This  hollow-back  posture,  called  lordosis,  is  a  prominent  feature  in 


Fig.  34.— lYoui  a  Case  of  Lead  Paralysis,  in  which  the  dropped  hands  were  maintained  in  the 
supine  position.   (Dr.  Koss  s  Case). 


pseudo-hypertrophic  paralysis ;  it  also  occui's  sometimes  in  infantile 
paralysis  and  in  multiple  peripheral  neuritis. 

Paralysis  of  the  abdominal  muscles  also  gives  rise  to  lordosis ;  the 
abdomen  protrudes  and  is  flaccid,  and  there  is  a  compensating  back- 
ward curve  of  the  upper  part  of  the  spine,  but  this  does  not  project 
beyond  the  buttocks. 

Examples  of  deformities  of  the  limbs  depending  on  wasting  or 
weakness  of  certain  muscles,  their  antagonists  being  comparatively  or 
entirely  spared  : — 

The  various  attitudes  assumed  by  the  upper  limbs  in  lesions  of 
the  cervical  enlargement  of  the  spinal  cord  or  its  roots  are  of  much 
interest  and  importance.  Thus  Mr.  Thorburn  reports  a  case  of  com- 
pression of  the  cord  from  a  fracture-dislocation  between  the  fifth  and 
sixth  cervical  vertebrae — in  which  "all  the  muscles  of  the  arms  were 
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paralysed,  with  the  exception  of  the  bicep«,  brachialis-anticus,  supinator 
longus  and  deltoid;  the  consequence  being  that  the  elbows  were 
flexed,  the  shoulders  abducted  and  rotated  outwards,  and  the  hands 
and  arms  fell  into  the  position  indicated "  in  Fig.  33,  taken  from 
a  photograph. 

Another  example  is  wrist-drop,  ns  a  result  of  lead  poisoning,  or  of 


double  ankle  drop  ;  defective  memoiy  and  hallucinations.   (Dr.  Eoss  s  Case.) 

pressure  on  the  musculo-spiral  nerve  as  it  winds  round  the  humerus. 
In  the  latter  case  the  supinator  longus  muscle  is  involved,  as  well  as 
the  extensor  muscles  on  the  back  of  the  fore-arm,  so  that  flexion  at  the 
elbow,  when  the  hand  is  midway  between  supination  and  pronation,  is 
feebly  performed.  This,  which  is  sometimes  called  the  drunkard's  arm, 
is  often  caused  by  a  person  sleeping  with  his  arm  hanging  over  the 
back  of  a  chair.  In  lead  poisoning  there  is  usually  double,  but  there 
may  be  single  wrist-drop,  and  the  supinator  longus  muscle  is  unaffected. 
A  patient  with  this  deformity  frequently  enters  the  consulting-room 


Fio.  36. -Hand  from  case  of  slight  de-ruc  of  Alcoholic  Nem'itis,  showing  predominance  of  action 

of  flexors  when  patient  grasps. 

with  his  hands  not  dropped,  but  held  up  in  front  of  iiim  and  supinated : 
such  an  attitude  ought  at  once  to  suggest  weakness  of  the  extensor 
muscles  of  the  wrists  (see  Fig.  34),  but  the  unwary  practitioner  is  prone 
to  mistake  it  for  spasm  of  the  flexors. 

Double  wrist-drop,  in  conjunction  often  with  double  ankle-drop,  is 
also  of  common  occurrence  in  cases  of  alcoholic  poisoning  (see  Fig.  35). 
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In  an  early  stage,  the  wrist  weakness  may  only  become  manifest  when 
the  patient  grasps  an  object;  then,  owing  to  the  action  of  the  flexors 
predominating  over  that  of  the  extensors,  the  hand  is  strongly  flexed 
upon  the  forearm  (see  Fig.  36).  Less  obvious  than  these  deformities 
are  the  minor  distortions  of  the  fingers  and  toes  which  occur  m 
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YlG  37.-Showing  Metacarpal  Bone  of  Thumb  on  nearly  the  same  plane  as  the  corresponding- 
bones  of  fingers,  and  slight  flexion  of  the  two  Phalanges  of  the  Thmnb.  (Ross.) 

alcoholic,  and  also  in  other  varieties  of  peripheral  neuritis.  Their 
careful  study  is  of  the  greatest  importance,  because  they  constitute 
some  of  the  earliest  recognisable  signs  of  this  affection.  In  the 
hand  certain  of  the  thumb  muscles  appear  to  be  specially  affected ;  the 
two  phalanges  are  usually  slightly  flexed,  while  the  metacarpal  bone  is 


FlO.  38.— Showing  normal  action  of  Thumb 
and  little  >'iiiger.  (Ross.) 


Fig.  39.— Showing  action  of  Thumb  and  little 
Fingerwhen  the  flexor  brevis,  abductor  and 
adductor  poUicis  and  opponens  minimi 
digiti  are  feeble.  (Ross.) 


drawn  backwards  so  as  to  lie  nearly  in  the  same  plane  as  the  meta- 
carpal bones  of  the  fingers ;  frequently,  too,  it  is  approximated  to  the 
index  finger.  When  the  patient  is  asked  to  touch  the  tip  of  his  little 
finger  with  the  point  of  his  thumb,  it  will  be  found  that  he  is  unable 
to  do  so  except  by  bending  the  last  phalanx  of  the  thumb,  and  even 
then  the  side  rather  than  the  tip  of  the  finger  is  reached  (Fig.  39). 
A  similar  condition  obtains  in  the  foot.    In  the  first  degree  of 
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paralysis  the  toes  are  hyper-extended  at  the  metatarso-phalangeal  joints 
and  flexed  at  the  phalangeal  joints  with  the  exception  of  the  great  toe, 


FIG.  4o.-rir8t  degree  of  Paralysis,  from  a  case  of  AlcohoUc  Neuritis.  (Jtoss.) 


Which  is  hyper-extended  at  all  its  joints,  the  attitude  being  almost 
Identical  with  th^t  met  with  in  spastic  paralysis  (compare  Figs.  40 
3 

In  the  second  degree  of  paralysis  the  distal  phalanx  of  the  great  toe 


Fig.  41.— Second  degree  of  Paralysis,  from  a  case  of  Syphilitic  ilultiple  2<"euritis.  (lioss.) 

becomes  flexed;  and  in  the  third  degree  its  proximal  phalanx  also; 
while  in  the  fourth  degree  of  paralysis  the  other  toes  and  the  whole 
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Fig.  42.— Third  degree  of  Piu  alysis,  from  a^case  of  Alcoholic  Neuritis.  {Rom.) 

anterior  part  of  the  foot  are  loose,  pendulous  and  curved  down  towards 
the  sole. 

The  above  deformities  of  the  hands  and  feet  sometimes  occur  during 
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an  attack  of  acute  rheumatism  or  of  chorea,  but  as  a  rule  are  less 
marked  than  in  cases  of  alcoholic  paralysis. 


Fig.  43.— Fourth  degree  of  Paralysis,  advanced  Alcoholic  Neuritis.  (Jioss.) 

In  chorea  drawing  backwards  of  the  metacarpal  bone  of  the  thumb 
with  flexion  of  the  distal  phalanges  is  common  enough  ;  sometimes  the 


Via.  44.— Showing  adduction  o£  flrst  metacarpal  as  well  as  slight  flexion  of  Thumb  at  both  joints 

from  a  case  of  Chorea. 

thumb  is  abducted,  sometimes  it  is  adducted,  touching  the  radial  side 
of  the  metacarpal  bone  of  the  fore-finger  (see  Fig.  44). 


Via.  45.— Claw-hand  of  Girl,  the  result  of  Neuritis  of  left  ulnar,  and  to  slight  degree  of  left 
median,  following  Scai  let  Fever. 
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The  claw-hand  {main  en  griffe)  and  the  claw-foot  {griffe  des  orteils) 
result  from  weakness  of  the  interossei  and  lumbricales.  *  In  these  de- 
formities the  first  phalanges  are  over-extended,  but  the  distal  phalanges 


Fig.  46.— Claw-hand  in  a  Case  of  Multiple  Neuritis,  from  Septicsemia. 

are  markedly  flexed.  The  claw-hand  is  typically  seen  in  certain  cases 
of  progressive  muscular  atrophy,  and  in  spinal  pachymeningitis,  when 


FlO.  47. — Position  of  Hand  and  Finger  in  ulnar  paralysis  of  long  standing;  "bird-claw  hand," 
"main  en  griffe."  A,  wound  of  tlie  ulnar  nerve;  /?,  ends  of  tlie  metacarpal  bones:  C, 
muscles  of  the  ball  of  the  tliunib  ;  D,  tendons  of  tlie  flexor  sul)liniis  {Duchmne). 


the  lowest  part  of  the  cervical  enlargement  is  involved;  in  the  latter 
case  the  wrist  is  hyper-extended.  The  deformity  also  occurs  as  a  result 
of  injury  or  disease  of  the  ulnar  nerve  (see  Figs.  45,  47).    A  slight 
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degree  of  claw-hand  is  not  uncommon  in  cases  of  sub-acute  rheuma- 
tism. The  claw-foot  in  conjunction  with  talipes  equinus  or  equino- 
varus  occurs  in  pseudo  -  hypertrophic  paralysis  and  in  Friedreich's 
disease. 

Club-foot. — The  several  varieties  of  this  deformity  are  met  with  in 
infantile  paralysis.    Talipes  equinus  and  talipes  equino-varus  occur 


Fig.  48.— Infantile  Paralysis,  extreme  Talipes  Equinus. 


most  frequently,  talipes  valgus  also  occurs,  but  talipes  calcaneus  is  only 
rarely  present.  In  one  class  of  cases  the  deformity  is  associated  with 
shortening  and  rigidity  of  some  of  the  muscles,  while  in  another  class 
all  the  muscles  are  limp,  and  the  paralysed  limb  dangles  about  like 
that  of  a  doll. 

Friedreich's  disease  is  characterised  by  a  special  foot  deformity.  The 
plantar  arch  is  greatly  increased,  and  the  toes  have  their  first  joints 


I'lG.  49.— Attitude  of  Feet  in  Friedreich's  disease. 


over-extended  and  their  distal  ones  flexed  ;  in  standing,  the  foot  rests 
on  the  heel  and  the  prominent  balls  of  the  toes,  and  it  is  often  possible 
to  pass  the  hand  beneath  the  sole.  The  heel  too  is  drawn  up  to  a 
varying  extent;  in  short,  there  is  a  combination  of  talipes  equinus, 
excavation  of  the  sole  and  a  claw-like  character  of  the  toes ;  the  great 
toe  is  most  affected,  and  indeed,  a  prominence  of  the  extensor  proprius 
pollicis  has  been  regarded  as  an  early  sign  of  the  disease,  and  therefore 
one  of  bad  augury. 
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It  may  here  be  observed  that  the  foot  of  ordinary  locomotor  ataxy 
presents  a  normal  shape,  and  that  when  talipes  equinus  occurs  in 
consequence  of  a  complicating  peripheral  neuritis,  there  is  plantar 


Fig.  so.— Extreme  atrophy  of  Hand  uiuscles  in  a  girl  aged  8,  probably  from  Rheumatic 
Neuritis.   (Dr.  Barlow's  case.) 

flexion  of  the  toes — that  is,  a  position  which  is  precisely  the  opposite 
of  that  observed  in  Friedreich's  disease.  It  should  be  borne  in  mind 
too,  when  examining  the  feet  of  persons  suffering  from  chronic  diseases. 


Fio.  51.— Chronic  Rheumatic  Arthritis,  showing  muscular  atrophy  and  distortion. 

that  talipes  equinus  or  equino-varus  may  be  simply  the  result  of  pro- 
longed confinement  to  bed,  being  not  uncommonly  noticed,  for  example, 
during  the  later  periods  of  typhoid  fever. 


WALKING. 


79 


The  Hand  in  Rheumatism. — Muscular  atrophy  is  a  striking  feature 
in  all  chronic  forms  of  rheumatoid  arthritis ;  it  is  frequently  present, 
and  is  sometimes  prominent,  in  acute  rheumatism  (see  Fig.  50).  In 
these  cases  distortions  of  the  hand  and  fingers  are  mainly  the  result 
of  the  action  of  comparatively  healthy  muscles  whose  antagonists  are 
weakened.  In  chronic  rheumatoid  arthritis  the  common  type  of  hand 
is  one  in  which  the  wrist  and  metacarpo-phalangeal  joints  are  flexed, 
while  the  first  phalangeal  joints  are  usually  extended  and  the  ter- 
minal one  flexed.  Many  varieties  of  this  deformity  are  met  with, 
owing  to  the  varying  degree  to  which  flexion  and  extension  of  these 
joints  takes  place.  Less  commonly  the  first  phalangeal  joints  are 
flexed  and  the  distal  ones  extended,  or  both  sets  of  joints  may  be 
extended. 

When  the  terminal  phalangeal  joints  are  diseased  the  terminal 
phalanges  are  often  twisted  towards  the  radial  side,  and  when  the 
knuckles  are  affected  the  whole  hand  is  deflected  towards  the  ulnar 
side. 


WALKING. 

When  a  healthy  person  is  about  to  take  a  step  in  walking,  say  with 
the  right  leg,  the  weight  of  the  body  is  first  thrown  on  to  the  left  leg,, 
which  becomes  straight  and  rigid ;  this  inclination  of  the  body  to  the 
left  elevates  the  right  hip,  while  as  the  person  gradually  leans  forward 
on  the  left  foot,  the  heel  of  the  right  foot  becomes  raised,  its  toes  rest- 
ing for  a  moment  on  the  ground  till  the  gradually  increasing  flexion  at 
the  knee  raises  them  from  it.  The  foot  is  advanced  forwards  as  the 
knee  gradually  straightens,  and  the  toes  would  catch  the  ground  if 
it  were  not  for  flexion  of  the  ankle,  which  now  takes  place.  The 
foot  then,  as  it  swings  forwards,  has  its  fore-part  at  a  slightly  higher 
level  than  the  heel,  and  it  reaches  the  ground  with  the  same  inclina- 
tion ;  hence  the  heel  touches  the  ground  first.  In  the  meantime  the 
left  heel  is  being  elevated,  and  then  the  left  foot  in  its  turn  is  swung 
forwards. 

Of  these  movements  the  slight  elevation  of  the  fore-part  of  the 
advancing  foot  is  perhaps  the  most  important,  for  it  is  obvious  that, 
if  this  movement  is  not  properly  performed,  owing  either  to  weakness 
of  some  muscles  or  rigidity  of  others,  the  toes  must  either  rub  along 
the  ground  or  be  cleared  from  it  by  an  unusual  degree  of  elevation  of 
the  hip  or  knee,  or  of  both  combined.  The  value  of  this  movement 
is  apparent  when  studying  the  many  varieties  in  the  normal  gait 
produced  by  disease. 


80     EXAMINATION  OF  THE  SURFACE  OF  THE  BODY. 


Abnormal  Gaits,  the  Result  Chiefly  of  Muscular  Rig-idity. 

The  Spastic  Gait. — This  is  typically  seen  in  spastic  paralysis.  The 
legs  are  rigidly  extended,  and  in  walking  appear  to  drag  behind  the 
patient,  the  foot  does  not  rise  from  the  ground  and  makes  a  scraping  or 
shuffling  noise  as  it  is  hauled,  not  directly  forwards,  but  forwards  and 
outwards  in  a  semicircular  manner.  The  advance  of  each  foot  is  indeed 
only  rendered  possible  by  an  upward  rotation  of  the  pelvis,  which  throws 
the  body  first  to  one  side,  then  to  the  other,  and  gives  the  gait  a 
waddling  character.  The  feet  are  often  in-turned,  and  in  aggravated 
cases  readily  get  entangled,  while  in  making  an  effort  to  free  them  the 
patient  is  elevated  on  tiptoes,  and  his  lower  limbs  become  the  seat  of 
violent  tremor. 

In  hemiplegia,  when  there  is  much  rigidity  present,  the  paralysed 
leg  is  advanced  inja  similar  manner,  the  toes  during  the  forward  semi- 
circular movement  making  a  characteristic  scraping  noise ;  but  when 
there  is  much  paralysis  and  slight  rigidity,  the  leg  is  partly  swung  and 
partly  dragged  round  by  the  inward  rotators  of  the  healthy  limb. 

In  Paralysis  Agitans,  the  body,  as  already  mentioned,  has  a  forward 
inclination  ;  it  appears  as  if  solidified,  and  in  walking  moves  as  one 
piece.  The  steps  are  short,  and  at  first  often  taken  slowly  and  with 
difficulty,  but  the  pace  rapidly  increases  till  the  walk  becomes  a  run, 
and  the  patient  looks  as  if  compelled  to  hurry  forwards  in  order  to 
recover  his  balance  ;  some  patients,  if  suddenly  jerked  backwards,  begin 
to  walk  or  run  in  this  direction  although  their  bodies  are  inclined 
forwards. 

Abnormal  Gaits,  the  Result  Chiefly  of  Muscular  Weak- 
ness. 

The  High  Stepping  Walk  of  Peripheral  Neuritis. — This  is  well  seen 
in  many  cases  of  alcoholic  paralysis,  and  depends  chiefly  upon  the 
flatness  of  the  feet  and  the  weakness  of  the  anterior  muscles  of  the  leg. 
There  is  thus  inability  to  flex  the  ankle,  and  when  the  heel  is  raised 
the  toes  drop,  and  are  only  prevented  from  trailing  along  the  ground 
"by  an  unusual  degree  of  flexion  of  the  knee  and  hip.  The  undue  eleva- 
tion of  the  knee  of  the  advancing  leg  makes  the  gait  resemble  that  of 
a  high-stepping  horse ;  and  the  drop  of  the  toes  at  each  step  unduly 
exposes  the  sole  to  the  view  of  an  observer  standing  behind  the 
patient. 

The  Waddling  Gait  of  Pseudo-Hypertrophic  Paralysis  is  also  largely 
due  to  inability  to  raise  the  fore-part  of  the  foot.  But,  in  addition  to 
this,  it  is  to  be  observed  that  the  balance  in  standing  cannot  be  main- 
tained unless  the  feet  are  widely  separated,  hence  in  walking  the 
necessary  elevation  of  the  advancing  foot  is  obtained,  not  so  much  by 
flexion  of  the  knee  as  by  an  inclination  of  the  body,  first  to  one 
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side,  then  to  the  other.  This  oscillation  of  the  body,  together  with 
the  shortness  of  the  steps,  makes  the  gait  resemble  the  waddling  of  a 
duck. 

The  Hysterical  Gait. — The  necessity  for  a  due  amount  of  dorsal 
flexion  of  the  advancing  foot  in  normal  walking  has  been  already 
emphasised.  In  the  normal  gait  the  sole  of  the  advancing  foot  pre- 
sents a  slight  upward  inclination  from  heel  to  toe ;  but  in  the  spastic 
and  paralytic  gaits  the  upward  inclination  is  in  the  reverse  direction — 


FlO.  52. — Mode  of  rising  from  tlie  ground  in  Pseudo-hypertrophio 
Paralysis.  (Oowers.) 

sometimes  so  much  so  that  the  soles  of  the  feet  can  be  well  seen 
by  an  observer  standing  behind  the  patient.  Now,  in  hysterical 
paralysis,  as  a  rule,  there  is  no  inclination  of  the  sole ;  the  heel  is  not 
elevated  as  in  spastic  paralysis,  the  fore-part  of  the  foot  is  not  dropped 
as  in  peripheral  neuritis,  nor  indeed  is  it  so  much  raised  as  in  health ; 
the  soles,  in  fact,  are  held  close  to  and  parallel  to  the  ground  as  the 
patient  shuffles  cautiously  forwards  in  a  straight  line. 
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Abnormal  Gaits,  Chiefly  the  Result  of  Muscular  Inco- 
ordination. 

Locomotor  Ataxy. — In  this  disease  it  is  often  difl&cult  for  the  patient 
to  maintain  the  erect  posture,  and  even  at  an  early  stage  he  may  be 
unable  to  do  so  when  his  feet  are  close  together  and  his  eyes  closed. 
At  an  advanced  period  of  the  disease  he  cannot  stand  without  support, 
and  it  may  be  observed  that  all  the  extensor  muscles  of  the  body  are  in 
a  state  of  powerful  contraction ;  the  resulting  tendency  to  fall  back- 
wards is  counteracted  by  a  forward  inclination  of  the  body,  which 
is  supported  by  two  sticks.  In  an  uncomplicated  case  there  is  no 
muscular  weakness,  hence  flexion  of  the  ankle  can  be  powerfully  per- 
formed, and  in  walking  this  movement  is  usually  more  marked  than 
in  health.  The  gait  is  characterised  by  a  quick  and  high  elevation 
of  the  foot,  which  is  suddenly  and  forcibly  projected  forwards  and 
outwards,  and  then  brought  down  to  the  ground  with  a  stamp,  the 
heel  striking  the  ground  first ;  hence  these  patients  have  been  called 
"stampers."  In  descriptions  of  the  ataxic  gait,  too  much  stress  has 
been  laid  on  the  heel  coming  down  first,  for,  after  all,  this  is  a 
peculiarity  of  the  normal  gait ;  it  is  nevertheless  true  that  the  upward 
inclination  of  the  sole  of  the  projected  foot  from  heel  to  toe  is  often 
greater  than  in  health,  and  in  such  cases  stamping  of  the  heels  will 
be  a  marked  feature,  although  perhaps  stamping  with  the  whole  sole  is 
just  as  common.  In  advanced  cases  walking  becomes  impossible  and, 
even  when  the  patient  is  well  supported,  the  legs  are  thrown  hither 
and  thither  in  the  greatest  disorder. 

The  gait  of  Friedreich's  disease  is  very  similar  to  that  of  locomotor 
ataxy  ;  tremor,  however,  is  usually  more  manifest  in  the  limbs,  and 
progress,  instead  of  being  in  a  straight  line,  is  frequently  obtained 
in  a  zigzag  fashion.  In  many  cases  the  gait  appears  to  combine  the 
peculiarities  of  ataxy  with  those  of  the  reeling  gait  of  cerebellar  disease. 


CHAPTER  IV. 

EXAMINATION  OP  THE  DEEPER  STRUCTURES  BY 
MEANS  OP  THE  ROENTGEN  RAYS. 

By  J.  DIXON  MANN,  M.D.,  F.K.C.P. 

When  used  as  an  aid  to  diagnosis,  sciagraphy  yields  more  decisive 
results  in  surgical  than  in  medical  cases ;  still,  it  is  a  method  that  is 
capable  of  affording  valuable  help  to  the  physician,  and  therefore  a 
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•short  account  of  the  apparatus  required,  with  the  mode  of  using  it, 
appropriately  finds  a  place  in  a  manual  on  Clinical  Medicine. 
The  requisite  apparatus  comprises  :— 

A  source  of  electricity. 
An  induction  coil. 

A  focus  tube  with  a  suitable  support. 
A  fluorescent  screen. 
Photographic  plates. 

The  Source  of  Electricity  may  be  either  a  primary  or  a  second- 
ary battery,  or  the  terminals  of  an  electric-light  circuit.  In  country 
places  a  primary  battery  will  probably  be  the  only  source  available ; 
the  best  batteries  are  the  Grove,  the  Bunsen,  and  the  single-cell 
bichromate  battery.  The  Grove  and  tbe  Bunsen  are  of  great  constancy, 
and  afford  ample  current  for  the  requisite  time  ;  they  are,  however,  dis- 
agreeable to  work  with,  and  are  objectionable  in  private  houses  on 
account  of  the  fumes  of  nitrous  acid  which  they  evolve.  The  bi- 
chromate is  free  from  this  defect,  but  it  is  wanting  in  constancy  and 
is  therefore  unreliable  excepting  for  short  exposures.  A  secondary 
battery  is  the  most  convenient ;  it  is,  however,  heavy  to  transport, 
and,  when  exhausted,  requires  placing  in  the  circuit  of  a  dynamo- 
current  in  order  to  recharge  it.  Another  convenient  source  of  elec- 
tricity is  afforded  by  an  ordinary  continuous  current  electric-light 
■circuit,  but  the  waste  of  current  involved  is  almost  prohibitive.  The 
pressure  at  which  the  current  arrives  in  houses  or  hospitals — 100  or 
200  volts — is  much  too  high  to  permit  of  its  transmission  through  an 
induction  coil ;  it  is  therefore  necessary  to  interpose  a  resistance  coil, 
•or  a  shunt,  in  order  to  reduce  the  pressure  to  from  eight  to  twelve  volts, 
which  involves  an  enormous  loss. 

Whatever  be  the  source  of  current,  it  must  not  be  delivered  to  the 
induction  coil  at  a  pressure  exceeding  ten  or  twelve  volts ;  some  of  the 
best  makers  of  induction  coils  limit  the  pressure  to  be  used  with  their 
coils  to  eight  volts.  The  primary  and  secondary  cells  named,  respec- 
tively yield  a  pressure  of  about  two  volts,  therefore  from  four  to  six 
cells  of  either  kind,  in  series— the  positive  terminal  of  one  cell  being 
connected  with  the  negative  terminal  of  the  next — will  give  the 
required  pressure.  The  size  of  the  cell  only  affects  the  duration  of 
its  working :  the  larger  the  cell,  the  longer  will  it  yield  a  current. 

The  Induction  Coil  should  be  capable  of  giving  at  least  four-inch 
■sparks  in  air;  for  quick  working  and  for  using  with  the  fluorescent 
screen  it  is  requisite  to  use  one  which  gives  fully  twice  that  length  of 
spark.  When  using  coils  which  give  eight-  or  ten-inch  sparks,  con- 
siderable care  is  necessary  to  avoid  receiving  or  administering  a  shock 
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which  might  be  dangerous ;  the  wires  from  the  secondary  terminals 
should  be  kept  away  from  the  vicinity  of  the  patient,  and  the  operator 
must  not  approach  them  when  the  circuit  is  closed  ;  they  should  be 
kept  apart  from  each  other,  at  a  distance  equal  to  the  full  length  of 
the  coil. 

The  Focus  Tube — sometimes  more  bulbous  than  tubular — derives 
its  name  from  an  arrangement  with  which  it  is  furnished  whereby  the 
cathodal  rays  are  received  on  a  small  platinum  plate,  which  consti- 
tutes the  anode,  and  are  projected  in  a  given  direction ;  this  enhances 
the  efficiency  of  the  tube  both  as  regards  definition  and  actinic 
power.  The  tube  is  exhausted  to  the  utmost,  and,  as  much  of  its 
capacity  to  yield  the  X-rays  depends  on  the  perfection  of  the  exhaus- 
tion, one  tube  will  be  found  to  differ  from  another  in  activity.  A  tube 
which  originally  gave  excellent  results  may  lose  some  of  its  efficiency 
by  use.  Within  certain  limits,  a  tube  which  has  thus  deteriorated  may 
be  partially  restored  for  a  time  by  being  gently  heated  over  a  spirit- 
lamp.  The  efiiciency  of  a  tube  may  be  ascertained  by  examining  it  with 
the  aid  of  a  fluorescent  screen ;  the  greater  the  fluorescence  produced 
the  more  active  is  the  tube. 

The  Fluorescent  Screen. — The  X-rays  do  not  primarily  act 
upon  the  visual  centres ;  but,  by  interposing  a  thin  layer  of  a  substance 
which  they  render  fluorescent,  they  become  visible,  so  that  objects  which 
intercept  them  can  be  seen.  Several  salts  possess  the  property  of 
becoming  fluorescent  under  the  influence  of  the  X-rays,  such  as  barium 
and  potassium  platino-cyanide,  and  calcium  tungstate ;  barium  platino- 
cyanide  is  the  most  reliable.  The  screen  consists  of  a  piece  of  card- 
board, which,  after  being  coated  with  some  adhesive  varnish,  is  evenly 
sprinkled  over  with  the  fluorescent  salt  in  a  state  of  powder.  The 
screen  may  be  used  unmounted,  or  it  may  form  the  bottom  of  a 
pyramidal  box  shaped  like  a  hand  stereoscope ;  the  box  is  painted  dead 
black  inside,  and  at  the  end  opposite  to  the  screen  are  two  holes 
through  which  the  observer  looks.  This  instrument — sometimes  called 
a  fluoroscope  or  cryptoscope — enables  an  examination  with  the  fluor- 
escent screen  to  be  made  in  a  room  that  is  not  darkened. 

The  Photographic  Plates  are  the  ordinary  dry  plates  in 
common  use.  During  the  exposure  the  plate  is  protected  by  means  of 
an  envelope  which,  though  impervious  to  light,  presents  no  obstruction 
to  the  X-rays. 

Mode  of  Procedure. — The  battery  is  connected  with  the  coil  by 
means  of  two  lengths  of  thick  copper  wire,  the  ends  of  which  are 
respectively  firmly  clamped  to  the  battery  terminals  and  to  those  of  the 
coil.  The  focus  tube,  held  by  a  suitable  support,  is  connected  by  thin 
insulated  wires  with  the  secondary  terminals  of  the  coil.    The  proper 
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direction  of  the  current  may  be  ascertained  by  placing  the  hand  in 
front  of  the  focus  tube  and  examining  it  with  the  aid  of  the  fluorescent 
screen,  the  commutator  being  turned  first  in  one  direction  and  then  in 
the  other;  the  right  direction  is  indicated  by  the  brightness  of  the 
image  produced.    In  medical  cases  some  part  of  the  trunk  is  usually 
the  object  of  examination,  therefore  a  table  (on  which  the  subject  lies) 
will  be  required.    Although  clothing  does  not  materially  obstruct  the 
X-rays,  it  is  advisable  for  the  patient  to  be  undressed,  and  simply 
covered  with  a  cloth  devoid  of  pattern.    The  protected  photographic 
plate,  with  the  film  next  to  the  body  of  the  patient,  is  placed  behind 
the  part  to  be  photographed,  as  close  as  possible  to  the  surface.  The 
tube  is  then  placed  in  position — with  the  anode  parallel  to  and  directly 
in  front  of  the  centre  of  the  selected  area — at  a  distance  of  about 
twenty-four  inches  for  the  trunk,  or  other  bulky  parts,  and  of  half 
that  distance,  or  less,  for  thin  parts,  such  as  the  hand.    The  farther  the 
tube  is  removed  from  the  object  the  sharper  is  the  definition  of  the 
photograph  obtained ;  but  the  duration  of  the  exposure  must  be  in- 
creased, almost  as  the  square  of  the  increase  in  distance.    The  time  of 
exposure  is  determined  by  the  maximum  length  of  spark  given  by  the 
coil,  by  the  efficiency  of  the  focus  tube,  by  the  distance  between  it  and 
the  object,  and  by  the  thickness  of  the  part  which  is  being  photo- 
graphed.   A  thin  part,  as  the  hand,  can  be  taken  in  two  minutes, 
whereas  a  good  sciagram  of  the  thorax  will  require  from  half-an-hour 
to  an  hour.    It  is  possible  to  "over-expose"  a  plate;  tissues  that 
partially  obstruct  the  X-rays  produce  a  feeble  shadow  in  the  sciagram 
after  a  moderate  exposure,  which  is  obliterated  by  a  longer  exposure. 
With  prolonged  exposure  more  or  less  severe  dermatitis  may  be  pro- 
duced ;  in  some  instances  it  occurs  after  an  exposure  of  only  a  few 
minutes.    Before  turning  on  the  current  the  patient  should  be  told  to 
place  himself  as  much  at  his  ease  as  the  circumstances  permit,  so  that 
throughout  the  exposure  he  may  be  able  to  maintain  the  position  with- 
out moving.    If  the  platinum  plate  which  forms  the  anode  becomes 
red-hot,  the  current  may  be  cut  off  for  a  few  seconds  every  two  or  three 
minutes,  or  it  may  be  reduced  by  adjusting  the  screw  of  the  contact- 
breaker  of  the  coil  so  as  to  lessen  the  tension  of  the  spring ;  a  slight 
reddening  is  not  harmful.    When  the  limit  of  exposure  is  reached 
the  current  is  turned  off,  and  the  plate  is  removed  and  is  developed 
and  fixed  in  the  same  way  as  is  the  case  with  an  ordinary  photograph. 
For  instructions  the  reader  is  referred  to  manuals  on  practical  photo- 
graphy. 

The  use  of  the  fluorescent  screen  demands  some  education  of  the 
eye,  which  is  well  worth  acquiring,  inasmuch  as  in  medical  cases  the 
screen  not  infrequently  affords  more  information  than  the  photo- 
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graphic  plate.  Fluorescent  light  is  feeble  and  "ghostly"  when  com- 
pared with  ordinary  light ;  therefore,  before  the  fluorescent  screen 
is  used,  the  eye,  for  a  short  time,  must  be  removed  from  the  in- 
fluence of  ordinary  light.  Unless  the  screen  is  protected  in  the  way 
previously  described,  not  only  must  daylight  be  excluded  from  the  room 
in  which  the  examination  is  made,  but  the  contact-breaker  of  the  coil 
must  be  covered  over  with  a  cloth  so  as  to  completely  obscure  the 
spark  produced  by  the  make  and  break  of  the  battery  current ;  the 
focus  tube  also  should  be  enveloped  in  black  paper  which  is  opaque  ta 
ordinary  light — in  other  words  the  room  should  be  absolutely  dark  to 
the  unaided  eye.  After  all  preparations  are  made,  the  observer  should 
remain  in  the  dark  for  a  minute  or  two,  and  then  the  current  may  be 
turned  on,  every  precaution  being  taken  to  prevent  either  patient  or 
observer  from  receiving  a  shock  from  the  secondary  circuit  of  the  coil ; 
care  is  especially  necessary  when  working  in  the  dark.  The  part  to  be 
examined  is  placed  between  the  focus  tube  and  the  screen,  the  latter 
being  held  with  its  fluorescent  surface  towards  the  observer.  The 
appearance  on  the  screen  produced  by  the  thoracic  or  the  abdominal 
viscera  is  somewhat  vague  and  wanting  in  definition,  hence  the  neces- 
sity of  educating  the  eye  by  frequent  observations,  so  as  to  enable  it  to 
appreciate  feeble  contrasts  in  light  and  shade,  and  also  to  recognise 
the  normal  aspect  of  the  thorax  and  the  abdomen  as  revealed  by  the 
X-rays.  It  conduces  to  the  recognition  of  the  parts  if  a  small  disc  of 
lead  is  attached  by  sticking-plaster  to  a  given  spot  on  the  surface,  as, 
for  example,  the  left  nipple  or  the  umbilicus.  If  the  screen  be  pro- 
vided with  a  cover,  as  previously  described,  the  observation  may  be 
made  in  daylight ;  in  this  case  the  instrument  should  be  held  close 
to  the  eyes  for  a  minute  or  two,  so  as  to  render  them  sensitive  to 
fluorescent  light  before  commencing  the  investigation. 


C  H  A  P  T  E  E  V. 

TEMPERATURE. 

The  temperature  of  the  body  is  taken  by  means  of  the  clinical  thermo- 
meter, the  bulb  of  which  is  placed,  as  a  rule,  in  the  axilla  or  the  mouth. 
In  young  children  it  is  often  more  convenient  to  insert  it  within  the 
fold  of  the  groin,  or  to  pass  it  into  the  rectum.  The  instrument  should 
be  kept  in  position  until  the  mercury  has  remained  stationary  for  two 
or  three  minutes. 


TEMPERATURE  IN  DISEASE. 
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TEMPERATURE  IN  HEALTH. 

In  the  axilla  or  the  mouth  the  average  normal  temperature  is 
98.6°  F. ;  in  the  rectum  or  the  vagina  it  is  about  half  a  degree  higher. 

At  birth  and  during  childhood  it  is  slightly  higher  than  at  sub- 
sequent periods  of  life. 

During  the  twenty-four  hours  variations  of  from  i°-2°  F.  (97.5°  F.- 
99.5°  F.)  occur,  the  "daily  maximum"  usually  being  reached  between 
five  and  eight  in  the  evening,  while  the  minimum  record  is  made  at 
midnight  and  during  the  early  hours  of  the  morning. 


TEMPERATURE  IN  DISEASE. 

Any  persistent  elevation  of  temperature  above  99.5°  is  indicative  of 
some  morbid  condition.  It  must,  however,  be  clearly  recognised  that 
very  serious  disease  may  be  present  with  a  temperature,  normal  or 
even  sub-normal. 

According  to  the  degree  of  pyrexia,  febrile  affections  have  been 
classified  as  follows  : — 

state.  Eange  of  Temperature. 


Hyperpyrexia  . 
High  fever 
Moderate  fever 
Slight  fever  . 
Normal  temperature 
Sub-normal  temperature 
Collapse  temperature 


Above  105.5°. 
Between  io3°-io5°. 
Between  ioi°-io3°. 
Between  99.5°-ioi°. 
98-6°,  or  between  97.5°-99.5° 
Between  96°-97.5°. 
Below  96°. 


Abnormal  temperatures  show  periodic  daily  fluctuations,  which  as  a 
rule  are  similar  to  those  observed  in  health ;  thus  in  the  early  morning 
there  is  usually  a  fall  or  remission,  and  in  the  evening  a  rise  or 
exacerbation.  Hence,  valuable  as  a  single  record  may  frequently 
prove,  accurate  knowledge  of  the  febrile  process  can  only  be  ascer- 
tained by  repeated  observations.  In  hospital,  all  temperatures  are 
usually  registered  about  8  A.M.  and  again  at  8  p.m.,  but  in  certain 
fevers  it  is  desirable  to  have  the  temperature  recorded  on  the  charts 
every  four  hours,  and  sometimes  even  oftener. 

Occasionally,  as  in  some  cases  of  tuberculosis,  the  fever  type  is 
inverted — that  is,  the  temperature  is  lowest  in  the  evening  and  highest 
in  the  early  morning. 

According  to  the  difference  between  the  maximum  and  the 
minimum  temperature  occurring  within  the  twenty-four  hours,  certain 
fairly  distinct  groups  have  been  recognised  : — 

I.  Continued  Fever. — Here  the  temperature  is  above  the  normal. 


8  8  TEMPERATURE . 

and  the  daily  fluctuations  are  slight,  and  not  greater  than  in  the 
healthy  adult. 

2.  Remittent  Fever. — The  daily  variation  is  here  greater  than  in 
the  continuous  pyrexia,  but  the  minimum  never  reaches  the  normal 
level. 


FlQ.  S3.— Leuoocythicmia  in  a.Girl  aged  8,  showing  remittent  type  of  temperature. 


3.  Intermittent  Fever. — In  this  form  the  minimum  temperature 
falls  to  normal,  or  even  below  it,  while  the  maximum  is  two  or  more 
degrees  above  it. 

The  Course  of  Pyrexia  is  divisible  into  three  stages  : — 
I.  The  onset,  period  of  invasion,  or  initial  stage,  during  which  the 
temperature  commences  and  continues  to  rise. 


Quotidian.  Tertian.  Quartan. 

Fia.  54.— Intermittent  type  of  Temperature  in  tlie  different  varieties  of  Ague. 


2.  The  "fastigium,"  or  period  during  which  the  temperature  is 
maintained  at  its  acme  or  highest  level. 

3.  The  issue,  including  the  period  of  "defervescence"  and  recovery; 
or  the  stage  of  either  hyperpyrexia  or  of  collapse,  and  approaching  death. 

The  Initial  or  Pyrogenetic  Stage. — The  mode  in  which  the  tempera- 
ture rises  varies  greatly  in  different  diseases.    Sometimes  the  rise  is 
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rapid  and  almost  continuous,  when  it  may  be  associated  with  shiver- 
in"  or  rigor.  In  ague  the  maximum  is  often  attained  in  a  few  hours, 
and  in  scarlet  fever  (see  Fig.  55),  erysipelas  and  croupous  pneumonia 


fiG.  55.— Moderate  attack  of  Scarlet  Fever  In  a  Boy  aged  9. 


(see  Fig.  56)  within  a  day  or  two.  Occasionally  the  ascent  is  gradual, 
and  the  acme  is  reached  by  a  series  of  oscillations  extending  over  three 
or  more  days ;  this  usually  happens  in  typhoid  fever  and  in  tubercu- 
losis, and  in  a  slower  and  more  irregular  manner  in  acute  rheumatism, 


FlO.  56.— Boy  aged  2\,  admitted  to  Hospital  with  Dropsy  and  Albuminnria  following  Scarlet 
Fever.  On  the  fifth  day  he  began  to  cougli,  and  at  night  the  thermometer  registered  104.4°. 
Two  days  later  physical  signs  of  Pneumonia  were  detected  at  left  base.  The  crisis  occurred 
on  the  sixth  day  of  the  attack.   (On  this  chart  each  division  represents  half  a  day.) 

pleurisy  and  pericarditis.  The  ascent  in  typhoid  is  usually  stated  to 
be  characterised  by  a  rise  each  evening  of  two  degrees,  with  a  morning 
fall  of  one  degree,  a  temperature  of  103°  to  104°  F.  being  reached 
about  the  fifth  day ;  but  such  a  course  is  by  no  means  constant,  and 
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occasionally,  in  the  evening  of  the  first  day,  the  thermometer  may 
register  as  much  as  103°  F. 


FIG.  57. 


Pneumonia  of  right  upper  Lobe  Pneumonia  of  left  upper  Lobe 

in  a  Boy  aged  6.  in  a  Girl  aged  ii. 

In  both  cases  defervescence  by  lysds,  the  temperature  becoming  normal  about  the  eighth  day. 


The  Fastigium,  or  course  of  the  fully  established  pyrexia,  must  be 
.studied  in  respect  to  its  height,  its  character,  the  extent  of  its  daily 
variations  and  its  duration. 

A  high  temperature  is  not  always  in  itself  a  serious  omen.  Thus  in 
typhus  a  high  continuous  temperature  of  from  104°  to  106°  may  be 
regarded  as  normal  to  the  disease.  In  typhoid,  however,  it  is  almost 
always  a  grave  feature,  and  speaking  broadly,  in  most  fevers  and  acute 
inflammations  the  higher  the  temperature  and  the  slighter  the  daily 
remission,  the  more  serious  the  case.  In  typhoid  fever,  for  example,  if 
there  are  daily  great  variations  during  the  second  week,  it  is  probable 
that  the  disease  may  terminate  before  the  end  of  the  third  week ;  but 
if  the  daily  variations  are  slight  during  the  second  week,  then  we 
cannot  expect  the  fever  to  terminate  till  the  end  of  the  fourth  week. 

Pyrexia  may  be  of  but  short  duration,  the  temperature  reaching 
its  maximum  on  only  one  or  two  occasions  and  then  falling  to  normal ; 
this  is  observed  in  ague,  in  chicken-pox  and  in  some  cases  of  erysipelas. 
More  commonly  a  high  temperature  is  maintained  for  many  days, 
or  even  several  weeks.  In  most  acute  illnesses,  as  scarlet  fever,  measles, 
erysipelas  and  croupous  pneumonia,  the  pyrexia  ceases  within  a  week 
or  ten  days.  In  typhus  the  fastigium  lasts'  until  towards  tlie  end  of 
the  second  week.  In  typhoid  a  fall  in  the  temperature  curve  may 
sometimes  be  observed  about  the  middle  of  the  second  week,  but  a 
normal  point  is  usually  not  reached  until  the  end  of  the  third  or  the 
fourth  week.    In  some  affections  pyrexia  may  persist  for  weeks,  or 
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even  months.  Thus  chronic  pyrexia  is  met  with  in  tuberculosis  (see 
Pier.  58),  syphilis,  malaria,  rheumatism,  leucocythsemia,  lymphadenoma, 
pernicious  anaemia  and  suppurative  processes. 
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The  Issue  may  be  (i)  favourable  or  (2)  unfavourable.  In  a  favour- 
able case  the  decline  or  defervescence  of  the  fever  takes  place  either  by 
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crisis  or  by  lysis.  In  crisis  there  is  a  rapid  fall  of  temperature  to  the 
normal,  or  even  below  it ;  often  as  much  as  four  or  five  degrees,  in  from 
twelve  to  thirty  hours.  This  mode  of  termination  is  the  rule  in 
croupous  pneumonia  (see  Fig.  59),  ague,  relapsing  fever  and  chicken- 
pox.  Occasionally  an  exacerbation  of  temperature  occurs  immediately 
before  the  crisis;  it  is  spoken  of  as  a  "critical  perturbation."  In 
lysis  the  fall  of  temperature  is  gradual,  taking  several  days  to  reach 
a  healthy  standard.  Lysis  occurs  in  typhoid,  in  broncho-pneumonia, 
in  acute  articular  rheumatism  and  in  scarlatina.    (Figs.  55  and  57.) 

Between  crisis  and  lysis  there  is,  however,  no  abrupt  line,  and 
in  many  acute  diseases  the  decline  of  the  pyrexia  follows  an  inter- 


FlG.  59. — Pneumonia  of  right  lower  Lobe  in  a  Girl  aged  6.  Defervescence  by  crisis  on  the  sixth 
day ;  a  "  pseudo-crisis  "  occun'ing  during  the  fourth  night. 

mediate  method.  For  examjjle,  in  typhus  there  is  often  a  gradual 
fall  of  temperature — usually  about  three  days  in  duration.  Occa- 
sionally there  is  a  temporary  fall  towards,  or  even  to,  normal ;  this  is 
spoken  of  as  a  "pseudo-crisis"  (see  Fig.  59). 

(2.)  The  unfavourable  issue  follows  either  an  ascending  type,  lead- 
ing to  the  condition  of  "  hyperpyrexia,"  or  a  descendinr/  type,  in  which 
a  falling  temperature  is  associated  with  symptoms  of  collapse. 

Any  sudden  or  considerable  rise  of  temperature,  while  possibly  due 
to  a  slight  cause,  is  frequently  indicative  of  the  onset  of  some  im- 
portant complication ;  sometimes  it  is  the  forerunner  of  a  fatal 
termination.    The  elevation  may  occur  during  the  fastigium,  defer- 
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vescence  or  early  convalescence.    It  must,  however,  be  remembered 
that  important  complications  may  arise  without  any  perceptible  eleva- 
tion of  the  temperature ;  this  is  parti- 
cularly the  case  in  acute  rheumatism, 
where  the  onset  of  pericarditis  or  the 
implication  of  a  fresh  joint  is  frequently 
unattended  by  any  increase  in  the  tem- 
perature.    In   not   a   few  instances, 
however,  even  in  the  absence  of  any 
recognisable  complication,  the  tempera- 
ture runs  riot,  and  ascends,  often  with 
considerable  rapidity,  into  hyperpyrexial 
ranges.    In  acute  rheumatism  hyper- 
pyrexia is  a  well-known  and  often  fatal 
complication.  It  occurs  also  in  typhoid, 
and  in  connection  with  certain  cerebral 
lesions,  particularly  haemorrhage  into 
the  pons  or  the  medulla.  It  may  follow 
severe  burns,  or  occur  as  a  consequence 
of  heat  or  sun-stroke.  Extremely  high 
temperatures  have  been  recorded  in 
neurotic  cases;  as  in  many  of  these 
instances  associated  symptoms  of  ex- 
cessive pyrexia  were  not  marked,  there 
is  the  possibility  that  such  "  paradoxical 
temperatures  "  were  factitious. 

Far  more  frequently  an  unfavour- 
able issue  takes  the  descending  type. 
Here  the  falling  temperature,  which  in 
many  instances  occurs  more  or  less 
suddenly,  is  associated  with  the  charac- 
teristic symptoms  of  collapse.  When 
met  with  in  typhoid,  it  usually  indicates 
intestinal  haemorrhage  or  perforation. 
Collapse  temperatures  occur  in  pneu- 
monia, usually  in  direct  association  with 
cardiac  failure ;  and  sometimes  in  acute 
tuberculosis. 

Occasionally  the  temperature,  taken 
at  hourly  intervals,  gives  no  warning 
of  a  fatal  termination,  death  occurring  quite  suddenly.    (See  Fig.  63.) 

Diag^nostic  Value  of  Pyrexia. — It  is  seldom  possible  to  diagnose 

with  certainty  the  exact  nature  of  any  disease  from  observation  of 
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the  temperature  alone.  It  is  true  that  in  many  affections,  such  as 
a^ue,  pyjemia,  typhus,  typhoid,  relapsing  fever,  scarlet  fever  and 
croupous  pneumonia,  the  temperature  frequently  runs  a  more  or  less 
characteristic  course ;  and  that  a  study  of  a  large  number  of  cases  of 
almost  any  febrile  disease  brings  out  certain  salient  features  in  the 
temperature  curve  which,  though  not  pathognomonic  in  themselves, 
are,  nevertheless,  of  great  help,  in  conjunction  with  other  symptoms, 
in  forming  a  diagnosis  of  an  obscure  case  of  illness.  But  modifica- 
tions of  such  salient  features  are  very  numerous,  and  it  must  be 
borne  in  mind  that  a  pyrexial  temperature  is  much  more  unstable  than 
a  normal  one;  it  may,  for  example,  be  modified  by  a  change  in  the 
patient's  diet.  A  slight  pyrexial  condition,  occurring  usually  in  the 
evenincr  is  of  considerable  diagnostic  importance  in  doubtful  cases 


Fig.  62.— Relapse  of  Typhoid  Fever  in  a  GM  aged  6.  The  temperature  fell  suddenly 
during  one  night,  and  was  96.2'  at  11  a.m.  Tlie  chUd  complained  of  severe 
abdominal  pain  two  hom-s  later.  Death  two  days  later.  Extensive  peritonitis 
from  intestinal  perforation. 


of  tuberculosis.  In  many  phthisical  subjects  the  thermometer  will 
render  much  assistance  in  forming  a  correct  opinion  as  to  the  activity 
of  the  process. 

The  temperature  curve  of  febrile  disease  is  often  much  influenced 
by  (i)  the  age  of  the  patient;  (2)  by  previous  states  of  health  or  by 
idiosyncrasy ;  (3)  by  the  presence  of  complications. 

Influence  of  Age.— The  temperature  is  much  more  readily  disturbed 
in  children  than  in  adults;  it  is  less  subject  to  the  ordinary  laws  of 
pyrexia  and  hence  tends  to  run  a  more  erratic  course.  Intermittent 
pyrexia  of  irregular  type,  lasting  a  few  days  and  attaining  each  evening 
a  maximum  of  103°  or  105°,  is  particularly  characteristic  of  slight 
intestinal  catarrh  or  of  other  minor  ailments  of  early  childhood.  In 
serious  illnesses  the  temperature  tends  to  ri.se  more  rapidly,  and  to 
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attain  a  greater  height  in  the  child  than  in  the  adult ;  its  duration 
also  is  usually  shorter.    Thus  in  children  the  fever  of  typhoid  is 

often  characterised  by  a  sudden  rise, 
a  short  fastigium  and  a  quick  defer- 
vescence. In  advanced  life  and  also 
in  infancy,  an  opposite  condition 
appears  to  obtain  ;  a  serious  illness, 
such  as  pneumonia,  may  be  attended 
by  only  a  slight  (see  Fig.  66),  or 
by  a  moderate  degree  of  pyrexia. 
Hence  it  is  especially  necessary  to 
thoroughly  investigate  any  case  of 
febrile  illness  at  these  two  periods  of 
life. 

Previous  State  of  Health  and 
Idiosyncrasy.— The  apparent  peculi- 
arity of  the  two  extremes  of  life  with 
respect  to  temperature,  just  alluded 
to,  may  be  more  dependent  on  lowered 
vitality  than  on  actual  age  ;  at  any 
rate,  it  often  happens  that  vigorous 
infants  and  vigorous  old  people  have 
attacks  of  pyrexia,  as  severe  as  those 
occurring  at  an  intermediate  age. 
Adults  also  present  great  diflPerences 
with  regard  to  the  degree  of  pyrexia 
accompanying  maladies  of  apparently 
identical  severity.  Some  of  the 
differences  may  be  explained  by  the 
previous  state  of  health  of  the 
patients.  Thus  in  an  alcoholic  per- 
son the  pyrexia  of  pneumonia  often 
runs  a  protracted  course  with  a  daily 
elevation  of  temperature  only  mode- 
rate in  degree ;  whereas  in  a  previ- 
ously robust  person  the  temperature 
is  usually  higher,  but  its  duration  is 
shorter. 

In  many  cases,  however,  of  ex- 
ceptional pyrexial  conditions,  idiosyn- 
crasy appears  to  be  the  only  available  explanation.  Mental  emotion 
alone,  in  some  persons,  will  cause  a  considerable  rise  in  tempera- 
ture. 
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Influence  of  Complications. — As  previously  mentioned,  a  sudden 
and  considerable  rise  of  temperature  during  the  fevered  stage  often 
indicates  the  onset  of  some  complication.    An  abrupt  and  considerable 


Pig.  64. — Tubercular  Meningitis  in  a  Boy  aged  3. 

fall,  if  not  due  to  a  natural  termination  or  a  favourable  issue,  is 
also  significant  of  some  complication.  More  moderate  variations  of 
the  temperature  should  be  closely  watched ;  thus  a  hectic  type  of 


KiG.  65.— Tubercular  Meningitis  in  a  Girl  aged  14  months.   Death  on  the  fourteenth  day. 

temperature  may  be  observed  after  the  crisis  of  pneumonia,  owing 
to  the  development  of  an  empyema.  Elevation  and  persistence  of 
temperature  after  incomplete  subsidence  of  a  fever  is  called  a 
recrudescence;  this  is  common  in  typhoid  fever,  in  consequence  of 
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iruplication  of  fresh  glands  or  of  advancing  intestinal  ulceration. 

Elevation  and  persistence  of  temperature  after 
a  period  of  complete  apyrexia  is  spoken  of  as 
a  relapse. 

Subnormal  Tempepatupes.— Although 

there  is  no  distinct  proof  that  a  condition  exists 
which  corresponds  to  the  reverse  of  what  we 
know  as  pyrexia,  yet  a  subnormal  temperature 
occurs  in  a  number  of  well-recognised  morbid 
conditions.  It  is  met  with  in  chronic  forms 
of  heart  disease,  in  diabetes,  in  marasmus,  in 
myxoedema,  in  acute  alcoholism,  and  in  many 
varieties  of  mental  disease.  In  malignant 
types  of  diphtheiia  the  rectal  temperature  may 
be  as  low  as  96° ;  sometimes,  as  in  infantile 
cholera,  the  temperature  of  the  surface  is  sub- 
normal, when  that  of  the  rectum  is  as  high 
as  102°.  Occasionally  chronic  phthisis  is  at- 
tended with  a  normal  or  subnormal  tempera- 
ture ;  but  in  this,  as  in  other  chronic  diseases, 
brief  periods  of  slight  pyrexia  are  readily  over- 
looked. In  chronic  phthisis  particularly,  the 
temperature  should  be  taken  many  times  during 
the  twenty-four  hours  before  it  can  be  affirmed 
that  fever  is  absent.  The  presence  of  slight 
intercurrent  elevations  of  temperature  implies 
either  that  a  fresh  deposit  of  tubercle  is  taking 
place,  or  that  some  portion  of  the  lung  is  the 
seat  of  an  inflammatory  process  ;  but  if  the 
temperature  remains  normal  or  subnormal  at 
all  periods  of  the  day,  then  it  is  highly  pro- 
bable that  the  progress  of  the  disease  is  arrested 
or  insignificanc. 

Collapse  Tempepatupes.  —  Extraordin- 
arily low  temperatures  have  been  recorded  in 
sclerema  neonatorum,  the  thermometer  in  the 
rectum  registering  85°,  83°,  or  even  lower. 
Collapse  temperatures  occurring  suddenly  dur- 
f"'  "      '      "      °  ing  a  febrile  illness,  if  not  significant  of  recovery 

by  crisis,  indicate  the  onset  of  a  serious  complication,  as  perforation 
of  the  intestine  in  typhoid  fever.  Very  low  temperatures  have  been 
registered  in  cases  of  fracture  dislocation  of  the  spine  with  injury  to- 
the  cord. 
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CHAPTER  VI. 

EXAMINATION  OP  THE  SKIN  AND  ITS 
APPENDAGES. 

The  points  to  be  observed  in  an  examination  of  the  skin  may  be  con- 
sidered under  the  following  headings :  Colour ;  dryness  or  moisture  ; 
alterations  in  sensibility ;  the  presence  or  absence  of  eruptions  or  of 
other  lesions  and  their  characters,  if  present ;  the  condition  of  the  hair 
and  nails. 

CHANGES  IN  THE  GENERAL  COLOUR  OF  THE  SKIN. 

Deviations  from  the  natural  rosy,  somewhat  diffused  tint  of  the 
healthy  face  are  innumerable,  and  often  baffle  description ;  yet  changes 
in  kind,  depth  and  distribution  of  colour,  in  association  with  other  con- 
ditions of  the  features,  furnish  to  the  keen  observer  a  picture  of  the 
greatest  diagnostic  and  prognostic  importance. 

Pallor  of  Skin  is  not  always  a  sign  of  anaemia,  while  red  weather- 
stained  cheeks  may  distract  our  attention  from  bloodless  lips  and 
palpebral  conjunctivae.  In  the  pallid  face  of  large  white  kidney  the 
lips  usually  show  some  degree  of  redness,  and  even  if  distinct  oedema 
of  the  face  is  absent,  the  disease  may  be  distinguished  from  simple 
anaemia  by  the  watery,  glistening  appearance  of  the  conjunctiva. 
Further,  the  colour  of  the  simple  anaemia  of  young  women  is  generally 
different  from  that  of  pernicious  anaemia.  The  whiteness  of  the  former 
is  usually  more  marked,  and  if  not  a  pure  white,  the  blended  tint  is 
often  greenish,  while  in  pernicious  anaemia  a  yellowish  tinge  is  charac- 
teristic, which  at  the  first  glance  appears  to  affect  also  the  conjunctiva  ; 
but  a  careful  examination  shows  that  this  in  many  cases  is  due  to  the 
shining  through  of  the  subconjunctival  fat.  The  face  of  pernicious 
anaemia  closely  resembles  in  colour  that  of  malignant  disease  of  the 
abdomen,  and  particularly  of  cancer  at  the  cardiac  end  of  the  stomach ; 
in  the  latter  case,  however,  the  eyes  are  much  sunk,  the  orbital  ridges 
stand  out,  and  there  are  lines  of  pain  and  depression  around  the  mouth. 

The  pallor  of  aortic  regurgitation,  especially  noticeable  on  the  fore- 
head, is  distinguished  from  other  pallors  by  its  association  with  exten- 
sive visible  arterial  pulsation ;  this  is  also  seen  in  the  neck  in  anaemia, 
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and  when  there  is  much  arterial  degeneration,  but  in  aortic  regurgi- 
tation not  only  is  the  whole  length  of  the  external  carotid  seen  to 
pulsate,  but  also  the  temporal  and  often  the  facial  artery.  Extreme 
pallor  sometimes  comes  on  in  cases  of  old  valvular  heart  disease,  in 
consequence  of  the  supervention  of  large  ulcerating  vegetations. 

Increased  Redness  of  Skin  is  common  in  mitral  stenosis.  The 
colour  in  girls  is  often  a  bright  red ;  in  adults  the  face  may  be  pallid, 
and  have  a  tired  and  worn  expression,  in  these  respects  resembling  the 
face  of  phthisis;  but  small  varicose  venules,  absent  in  phthisis,  are 
usually  present  in  mitral  stenosis.  When  there  is  regurgitation 
through  the  mitral  orifice,  the  red  is  mixed  with  blue,  and  other  causes 
of  dilatation  of  the  right  side  of  the  heart,  such  as  emphysema  or 
capillary  bronchitis,  are  characterised  by  purplish  cheeks.  The  bluish 
element  reaches  itsh  maximum  in  congenital  pulmonary  stenosis,  where 
the  conjunctivae  are  of  a  light  claret  colour,  the  lips  blackish-blue,  and 
the  nose  and  cheeks  of  a  deep  purplish  hue.  In  acute  pneumonia  a 
dusky  red  flush  is  seen  over  the  malar  bones ;  it  is  often  more  marked 
on  the  diseased  than  on  the  healthy  side.  In  cerebral  meningitis  the 
forehead  and  ears  may  present  a  dusky  red  colour. 

Yellow  Skin. — A  yellow  discoloration  of  the  skin  is  frequently 
seen  in  new-born  infants;  it  is  of  about  a  week's  duration,  and  is  un- 
attended by  any  signs  of  ill-health.  A  yellowish  tinge  is  seen  in  per- 
nicious an£emia,  a  greenish-yellow  tint  in  chlorosis,  a  greyish-yellow 
hue  in  the  cancerous  cachexia,  whilst  in  granular  kidney  disease,  espe- 
cially if  associated  with  lead-poisoning,  the  skin  has  a  dusky  yellow 
appearance. 

In  the  above  cases  the  conjunctiva  is  clear,  and  the  colour  of  the 
urine  is  not  materially  altered ;  but  in  true  jaundice  or  icterus,  the 
conjunctiva  and  other  mucous  membranes  are  coloured  yellow,  and  the 
urine  presents  various  shades  of  yellow  or  green.  In  slight  cases  of 
jaundice  the  sclerotic  conjunctiva  is  alone  affected,  and  in  severe 
jaundice,  when  the  whole  of  the  skin  is  markedly  and  pretty  uniformly 
coloured,  the  yellowness  is  always  especially  marked  in  the  conjunctiva. 
The  inside  of  the  mouth,  and  to  a  less  degree  the  lips  and  tongue,  also 
present  a  yellow  colour.  According  to  the  intensity  of  the  jaundice, 
the  colour  of  the  skin  is  a  pale  yellow,  a  deep  orange,  or  an  olive-green; 
in  extreme  cases  it  may  become  a  brownish-green.  The  colour  is 
usually  deeper  in  old,  emaciated,  or  dark-complexioned  persons  than  in 
the  young  and  fair.  A  persistent  dark  greenish-yellow  skin  is  signi- 
ficant of  permanent  obstruction  of  the  common  bile  duct,  which  is 
usually,  but  not  necessarily,  of  cancerous  origin.  In  commencing 
jaundice  the  urine  and  conjunctiva  may  be  affected  simultaneously  ; 
sometimes  the  urine  is  deeply  stained  for  a  short  time  before  the  con- 
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junctiva;  while  in  temporary  cases  the  colour  may  remain  in  the  skin 
for  some  time  after  it  has  disappeared  from  the  urine. 

In  association  with  jaundice,  the  patient  often  complains  of  a  bitter 
taste  and  an  itching  skin. 
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The  amount  of  sensible  perspiration  is  very  variable  in  health,  and 
in  different  individuals  exposed  to  the  same  conditions.     An  excess 
of  perspiration,  called  hyperidrosis,  may  be  general  or  local.   In  febrile 
diseases,  general  sweating  accompanies  a  fall  of  temperature;  some- 
times it  is  the  result  of  general  weakness  and  exhaustion.    Thus  pro- 
fuse sweats  occur  towards  the  end  of  typhoid  fever  and  during  the 
early  convalescence  of  scarlatina  :  they  attend  the  decline  of  pneumonia  ; 
they  follow  the  rigors  of  pyaemia,  and  the  hot  stage  of  ague.  When 
sweating  occurs  at  the  commencement  of  febrile  diseases,  it  usually 
indicates  great  weakness ;  but  in  acute  rheumatism  profuse  sweats  are 
characteristic  of  the  disease,  and  are  met  with  both  early  and  late. 
In  children,  however,  suffering  from  rheumatic  fever,  sweating  is  not 
common,  and  may  be  represented  only  by  a  slight  increase  in  the 
moisture  of  the  palms  and  soles.    Profuse  nocturnal  perspiration  is  a 
feature  of  phthisis ;  it  occurs  in  the  early  as  well  as  in  the  advanced 
stages.    Head  sweating  is  an  important  sign  of  early  rickets,  and  pro- 
bably bears  some  relation  to  the  hyperplastic  skull  changes.  Sudden 
outbreaks  of  sweating  have  been  noticed  in  epileptics  ;  copious  sweating 
occurs,  too,  during  the  course  of  an  epileptic  fit,  but  to  a  less  degree 
than  in  tetanus,  where,  owing  to  the  violent  muscular  action,  perspira- 
tion streams  from  the  body.    The  respiratory  distress  of  asthma  and 
the  agonising  pain  of  angina  pectoris  are  also  accompanied  by  hyper- 
idrosis.   In  paralysis  agitans  the  least  exertion  of  mind  or  body  is  apt 
to  produce  intense  perspiration. 

Local  hyperidrosis  may  be  limited  to  the  palms  and  soles,  or  be 
hemiplegic  or  paraplegic  in  distribution.  It  is  probably  dependent  on 
faulty  innervation,  produced  by  a  local  neuritis,  or  by  damage  to  the 
sympathetic  system,  as  when  the  cervical  portion  of  the  spinal  cord  is 
injured,  or  by  a  brain  lesion.  Occasionally  unilateral  sweating  occurs 
in  hysteria. 

A  diminution  or  an  absence  of  perspiration,  called  anidrosis,  may 
be  observed  in  the  early  stages  of  many  fevers,  in  diabetes  and  in 
granular  kidney.  In  rheumatic  fever,  sudden  drying  of  a  previously 
moist  skin  may  be  the  forerunner  of  hyperpyrexia.  A  stinging,  hot, 
dry  skin  is  particularly  noticeable  in  acute  pneumonia. 

Qualitative  Changes.— Sometimes,  in  cases  of  jaundice,  the 
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sweat  has  a  yellowish  tinge.  In  uraemia  and  in  cholera  the  quantity 
of  urea  may  be  so  great  that  white  crystals  like  hoar-frost  are  deposited 
on  the  body.  Red  or  bloody  sweat  is  occasionally  met  with,  and  in 
rare  cases  the  sweat  is  tinted  with  blue  or  some  other  colour. 

The  secretion  may  be  very  offensive,  as  is  frequently  the  case  in  the 
sweating  feet  of  domestic  servants.  Rheumatic  fever,  syphilis  and 
uraemia  often  give  a  characteristic  odour  to  the  sweat. 

The  reaction  in  health,  when  proper  precautions  are  taken,  is  alka- 
line or  neutral.  In  acute  rheumatism  the  reaction  to  litmus  paper 
may  vary  in  different  parts  of  the  body ;  the  administration  of  sali- 
cine  preparations  probably  tends  to  convert  an  acid  into  an  alkaline 
secretion. 

SeborrhcBa  Oleosa.— A  moist  and  greasy  condition  of  the  skin, 
especially  aflfecting  the  scalp,  forehead  and  nose,  is  not  uncommon  in 
certain  individuals  about  the  age  of  puberty  and  may  continue  through- 
out life.  The  skin  has  the  appearance  of  having  been  rubbed  with 
oil,  and  occasionally  little  oily  drops  can  be  seen  around  the  openings 
of  the  ducts.  The  greasy  surface  entangles  particles  of  dust,  and  con- 
sequently the  face  usually  has  a  dirty  appearance. 


ALTERATIONS  IN  THE  SENSIBILITY  OF  THE  SKIN. 

Increase  in  the  sensibility  of  the  skin,  hyperaesthesia,  is  most 
frequently  the  result  of  disease  in  some  portion  of  the  nervous  system; 
it  is  also  found  in  the  early  stage  of  leprosy  and  in  some  acute  in- 
flammatory conditions  of  the  skin.  Pain  and  tenderness  are  frequently 
present  in  acute  cutaneous  inflammations,  but  may  be  absent.  In  the 
early  stages  of  acute  eczema,  burning  or  smarting  sensations  are 
common.  Occasionally  the  skin  may  be  the  seat  of  neuralgic  pain 
without  any  apparent  organic  change,  or  there  may  be  an  associated 
herpes  zoster. 

Itching,  Pruritus,  accompanies  a  large  number  of  cutaneous  erup- 
tions. It  may  also  be  due  to  the  presence  of  certain  substances  in  the 
blood  that  circulates  through  the  cutaneous  vessels;  thus  itching  is 
often  experienced  in  jaundice  and  in  diabetes.  In  other  cases  of  itch- 
ing no  cause  can  be  found,  and  the  skin  presents  no  signs  of  disease 
beyond  the  results  of  the  scratching  to  which  the  patient  resorts  for 
relief.  To  these  cases  the  n&me  pruritus  is  given.  The  condition  may 
be  general  or  local ;  in  the  former  case  one  part  of  the  body  after 
another  becomes  the  seat  of  itching,  which  is  no  sooner  relieved  in  one 
place  than  it  appears  in  another.  The  itching  is  nearly  always  worst 
at  night.  General  pruritus  most  commonly  accompanies  the  atrophied 
skin  of  old  age,  when  it  is  called  senile  pi'urihis.    The  local  forms 
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chiefly  a(fect  the  lower  orifices  of  the  body  and  the  neighbouring  parts 
 pruritus  ani,  pruritus  scroti,  pruritus  vulvce. 

Itching  as  a  symptom  of  disease  of  the  skin  is  most  marked  in 
certain  parasitic  affections,  such  as  scabies,  pediculi  corporis  and 
pubis;  also  in  urticaria,  dermatitis  herpetiformis,  certain  forms  of 
«czema  and  lichen  ruber  planus.  Other  forms  of  skin  disease  may 
be  attended  by  itching,  the  severity  of  which  varies  much  in  different 
individuals.  It  is  worthy  of  note  that  syphilitic  eruptions  rarely  cause 
much,  if  any,  itching. 

Anaesthesia,  or  loss  of  cutaneous  sensibility,  is  usually  the  result 
of  disease  of  the  nervous  system,  and  will  be  fully  considered  in 
Chapter  XIII. 
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In  considering  the  pathological  changes  in  the  skin  which  give  rise 
to  the  variations  in  its  appearance  or  texture  known  as  "  Skin  diseases," 
it  is  necessary  to  remember  that  the  skin  is  a  complex  organ,  which 
may  be  briefly  described  as  consisting  of  a  fibrous  tissue  base,  with  a 
papillated  surface— the  cerium,  covered  by  numerous  layers  of  epi- 
thelial cells— the  epidermis ;  the  deepest  layers  of  the  epidermis  are 
columnar  in  shape,  the  superficial  are  cornified  and  flattened  into  scales. 
Each  papilla  of  the  corium  is  occupied  by  a  vascular  loop  or  the  ter- 
mination of  a  sensory  nerve,  and  in  the  fibrous  tissue  are  embedded 
fat  cells,  muscular  fibres  and  appendages  of  the  skin,  viz.,  hair 
follicles  with  hairs  and  sebaceous  glands,  and  the  sweat-glands;  the 
shafts  of  the  hairs  and  the  ducts  of  the  glands  penetrate  the  epidermis 
to  reach  the  surface  of  the  body. 

For  the  proper  examination  of  the  skin  certain  methods  must  be' 

adopted. 

(i.)  The  patient  must  be  placed  in  a  good  light. ' 

(2.)  As  much  of  the  skin  as  possible  should  be  seen  at  once. 

(3.)  The  consistence  of  the  implicated  skin,  and  the  effect  of  pres- 
.sure  upon  the  colour  of  a  spot,  should  be  ascertained. 

(4.)  A  pair  of  forceps  should  be  used  to  extract  hairs  and  remove 
scales  or  crusts,  in  order  to  expose  the  diseased  surface  to  examination. 

(5).  A  simple  lens  of  about  one  to  two  inches  focal  length  is  of 
material  use  in  the  examination  of  diseased  areas. 

(6.)  A  microscope,  magnifying  200  to  300  diameters,  with  a  few 
reagents,  such  as  liquor  potass^  and  ether,  should  be  available  for  the 
examination  of  hairs,  epidermic  scales,  or  scrapings  of  the  skin. 
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Elementary  Lesions.-All  forms  of  skin  disease  are  manifested 
by  certain  changes  in  tlie  appearance  of  the  skin.  These  changes 
are  of  infinite  variety,  but  on  careful  examination  they  may  be 
shown  to  consist  of  a  small  number  of  "elementary  lesions  "  variously 
combined  and  grouped,  just  as  an  infinite  variety  of  words  can  be 
made  up  by  the  various  combinations  of  a  small  number  of  letters. 
These  "elementary  lesions"  form,  as  it  were,  the  alphabet  of  Derma- 
tology, and  it  is  necessary  for  the  student  to  become  thoroughly  ac- 
quainted with  their  characteristic  appearances  and  names. 

The  elementary  lesions  are  divided  into  "  primary"  and  "secondary"; 
the  former  are  caused  directly  by  morbid  processes  in  the  skin,  the 
latter  owe  their  peculiar  characters  to  further  changes  in  the  diseased 
patches  after  their  formation. 

Primary  Lesions.— Spots  (maculae)  are  alterations  in  the  normal 
colour  of  the  skin  over  a  limited  area,  extremely  variable  in  size,  shape 
and  colour,  and  not  raised  above  the  general  surface.  When  due  to 
haemorrhage,  they  are  called  petecUse  if  small,  eccliymoses  if  large,  and 
vibices  if  in  the  shape  of  streaks. 

Pimples  (papulae)  are  solid  elevations  of  the  skin,  five  mm.  or  less 
in  diameter,  and  of  variable  shape  and  colour. 

Nodules  and  Tumours  are  not  very  sharply  differentiated  ;  both 
are  solid  elevations  of  the  skin  larger  than  a  papule.  The  term  nodule 
is  generally  used  for  a  cellular  infiltration,  such  as  tuberculous  and 
syphilitic  nodules,  while  the  term  tumour  is  applied  to  all  new  growths, 
such  as  cancer  or  fibroma.  In  some  books  the  term  "tubercle"  is 
used  as  synonymous  with  "nodule";  this  is  apt  to  cause  confusion 
between  simple  nodular  eruptions  and  specific  lesions  produced  by 
the  tubercle  bacillus ;  to  such  specific  lesions  it  is  well  to  restrict  the 
terms  "tubercle"  and  "tuberculous"  entirely. 

Vesicles  (vesioulae)  are  elevations  of  the  skin,  containing  serous 
fluid,  less  than  five  mm.  in  diameter.  Blebs  (bullae)  are  vesicles  over 
five  mm.  in  diameter.    Pustules  are  elevations  of  the  skin  containing  pus. 

Wheals  (pomphi,  urticae)  are  solid  elevations  of  the  skin,  only 
slightly  raised  above  the  general  surface,  but  of  comparatively  large 
area;  the  size  and  shape  are  variable,  and  the  colour  white  or  pink. 
Wheals  are  usually  of  short  duration,  and  often  appear  in  successive  crops. 

Secondary  Lesions. — Scales  (squamae)  are  thin  plates  of  variable 
size,  consisting  of  dead  epidermis  cast  off  from  the  surface  of  the  skin. 

Crusts  (scabs)  are  solid  masses  formed  on  the  surface  of  the  skin 
by  the  di-ying  of  various  fluids,  such  as  serous  exudation,  pus,  blood, 
or  the  secretions  of  cutaneous  glands. 

Fissures  (rhagades)  are  linear  cracks  in  the  skin,  involving  the 
epidermis  alone,  or  extending  into  the  true  skin. 
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Excoriations  are  localised  lesions,  of  varying  extent  and  depth,  due 
to  the  mechanical  removal  of  the  epidermis  by  scratching  or  similar 
violence.  When  the  result  of  scratching,  excoriations  are  often  linear 
in  shape  and  two  or  more  lines  are  found  parallel  to  one  another. 

Ulcers  are  localised  lesions  of  varying  extent  and  depth,  involving 
loss  of  substance  of  the  true  skin,  and  produced  by  disease. 

Scars  (cicatrices)  are  new  formations  of  connective  tissue  which 
replace  portions  of  skin  destroyed  by  previous  disease  or  injury. 


GENERAL  DIAGNOSIS. 

To  determine  the  nature  of  any  case  of  disease  of  the  skin,  the 
individual  lesions  must  be  carefully  examined  in  order  to  ascertain 
whether  the  eruption  is  uniform — i.e.,  presenting  only  one  form  of 
lesion  ;  or  multiform — i.e.,  presenting  two  or  more  forms  of  lesion. 
In  the  latter  case,  the  lesions  must  be  compared  ;  the  secondary,  if 
present,  must  be  distinguished  from  the  primary,  and  the  order  of 
their  development  should  be  ascertained  as  far  as  possible,  in  order 
to  obtain  a  history  of  the  course  of  the  disease  from  its  first  ap- 
pearance to  its  most  advanced  stage. 

The  nature  of  the  changes  in  the  skin  having  been  determined, 
the  first  step  in  the  diagnosis  is  to  decide  whether  the  disease  is  a 
local  one  of  the  skin,  or  whether  the  cutaneous  eruption  is  only  a  local 
manifestation  of  a  general  disease. 

The  distinction  between  these  two  classes  is  most  important, 
inasmuch  as  the  latter  class  includes  many  of  the  specific  fevers,  an 
early  recognition  of  which  is  so  desirable,  not  only  for  the  proper 
treatment  of  the  patient,  but  also  for  the  protection  of  the  community. 
One  broad  distinction  between  the  two  classes  is  found  in  the  fact 
that  the  treatment  of  the  one  class  is  general  in  character  and  with- 
out reference  to  the  condition  of  the  skin ;  whereas  in  the  local  class 
local  treatment  is  of  primary  importance,  and  internal  or  general  treat- 
ment is  adjunct  to  it. 

The  points  to  be  ascertained  in  order  to  determine  to  which  of  the 
two  classes  a  given  case  belongs,  are— (i)  The  nature  of  the  lesion  or 
lesions;  {2)  The  distribution  of  the  eruption;  (3)  The  length  of  time 
since  its  first  appearance,  and  the  manner  in  which  it  appeared— for 
example,  whether  a  number  of  spots  appeared  simultaneously,  suc- 
cessively, or  in  crops ;  (4)  The  condition  of  the  mucous  membranes 
of  the  eye,  nose,  tongue  and  pharynx ;  (5)  The  temperature  of  the 
patient ;  (6)  The  condition  of  the  internal  organs. 

From  these  data  an  accurate  judgment  can  in  most  cases  be 
formed,  but  not  in  all,  as  the  time  may  have  been  too  short  for  the 
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char£icteristic  features  of  a  specific  disease  to  manifest  themselves; 
m  doubtful  cases,  it  is  therefore  needful  to  suspend  a  decision  and  to 
keep  the  patient  under  close  observation  until  the  course  of  develop- 
ment throws  light  upon  the  real  nature  of  the  disease. 

If  the  symptoms  of  the  patient  point  to  the  presence  of  a  general 
disease,  the  student  should  then  consider  its  nature,  and  especially 
ascertain  the  presence  or  the  absence  of  a  febrile  condition.  A  brief 
account  of  the  principal  general  diseases  attended  by  cutaneous  mani- 
festations is  given  here  (Class  I.)  with  especial  reference  to  the 
diagnosis  of  the  eruptions  of  the  exanthemata  and  the  various  and 
multiform  cutaneous  lesions  of  syphilis ;  further  information  regarding 
these  general  diseases  will  be  found  in  other  chapters. 

Eruptions  on  the  skin  occur  in  some  people  after  taking  certain 
medicines,  and  may  lead  to  difficulty  in  diagnosis,  if  the  cause  is  not 
suspected  and  if  the  previous  history  of  the  patient  is  unknown.  It 
is  well,  therefore,  for  the  student  to  inquire  whether  the  patient  has 
been  taking  medicine,  and  if  so,  for  what  disease.  A  list  of  the 
commoner  drug  eruptions  (Class  II.)  is  appended  ;  for  fuller  informa- 
tion the  larger  text-books  on  dermatology  must  be  consulted. 

If  the  appearances  and  symptoms  exclude  any  form  of  general 
disease,  and  the  patient  has  not  taken  any  drugs,  which  might  pro- 
duce a  rash,  the  next  step  in  the  diagnosis  is  to  determine  whether 
the  lesions  are  due  to  cutaneous  parasites.  For  this  purpose  the 
following  points  must  be  observed:  (i)  The  presence  of  parasites  on 
the  skin  or  hairs,  or  in  the  scales  or  scrapings  from  the  surface.  The 
folds  and  seams  of  the  underclothing  should  not  be  neglected  where 
the  patient  complains  of  itching  or  irritation  of  the  skin.  Some  of 
the  parasites  are  easily  seen  by  the  naked  eye,  others  are  smaller, 
while  the  vegetable  parasites  require  microscopical  examination.  In  a 
few  cases  parasitic  organisms  can  only  be  demonstrated  by  special 
methods  of  staining,  and,  clinically,  a  diagnosis  has  to  be  made  upon 
other  grounds  ;  (2)  The  character  of  the  lesions;  (3)  The  distribution 
of  the  lesions;  (4)  The  history  of  the  case ;  (5)  The  presence  of  charac- 
teristic lesions  in  other  parts  of  the  body.  If  the  jjresence  of  some 
parasite  is  demonstrated,  or  seems  probable,  the  diagnosis  is  completed 
by  comparing  the  case  under  examination  with  the  various  parasitic 
diseases  in  Class  III. 

If  the  result  of  careful  examination  is  to  exclude  parasitic  diseases, 
the  diagnosis  of  the  remaining  local  diseases  of  the  skin  is  much 
simplified ;  the  lesions  are  carefully  examined,  the  most  advanced 
stage  present  is  then  taken  as  a  guide  to  diagnosis,  and  by  comparison 
with  the  various  diseases  described  in  Class  IV.,  the  nature  of  a  given 
case  may  usually  be  determined. 
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It  is  necessary  for  the  student  to  remember  that  the  arrangement 
here  adopted  is  in  no  way  a  scientific  classification  of  the  diseases  of 
the  skin ;  it  is  merely  a  convenient  arrangement  for  the  purpose  of 
facilitating  diagnosis  at  the  bedside  or  in  the  out-patient  room,  and 
it  does  not  include  certain  diseases  which  are  dermatological  curiosities 
and  which  the  student  is  not  likely  to  meet  with  in  this  country. 
Some  diseases  are  found  mentioned  in  more  sections  than  one;  this 
is  either  when  their  lesions  are  multiform,  or  when  their  appearances 
differ  widely  in  different  stages ;  the  description  of  such  diseases  is 
given  under  their  most  characteristic  lesion,  and  a  reference  to  this 
will  be  found  where  the  same  disease  is  mentioned  in  other  sections. 

CLASS  L— GENERAL  DISEASES  WITH  CUTANEOUS  LESIONS. 

Scarlet  Fever.— The  eruption  appears  on  the  second  day  of  the 
disease,  usually  on  the  upper  part  of  the  chest  and  neck,  spreads  to  the 
abdomen  and  back,  and,  finally,  to  the  limbs ;  the  colour  is  bright  red, 
but  may  vary  in  tint.  Examined  closely,  the  rash  consists  of  minute 
red  spots,  bright  in  the  centre  ;  if  numerous,  the  coalescence  of  the  spots 
gives  a  uniform  red  colour  to  the  skin;  if  less  numerous,  a  punctiform 
appearance.  As  a  rule  the  rash  is  not  raised,  but  occasionally  small 
papular  elevations,  or  even  vesicles  (sudamina),  may  be  present.  The 
face  is  flushed,  but  does  not  show  individual  spots. 

The  redness  momentarily  disappears  on  pressure,  excepting  in  very 
severe  malignant  or  hsemorrhagic  cases,  where  haemorrhages  into  the 
skin  in  the  form  of  petechise  are  apt  to  occur. 

The  other  symptoms  are  high  temperature, .  sore  throat,  swollen 
cervical  glands,  and  the  constitutional  disturbance  ordinarily  associated 
with  the  febrile  state. 

After  the  first  week  the  rash  fades,  and  the  skin  presents  a  coarse 
or  a  branny  desquamation,  which  may  be  slight  or  very  copious,  and 
may  continue  six  weeks  or  even  longer. 

MOPbilli  (Measles).— The  rash  appears  on  the  fourth  day,  first  on 
the  face,  which  is  often  puffy  and  slightly  swollen,  as  small  red  spots, 
which  rapidly  become  raised  papules,  2-6  mm.  in  diameter,  and  of  a 
darker  red  colour  than  the  eruption  of  scarlet  fever.  The  papules 
fade  on  pressure,  and  have  a  tendency  to  form  groups  and  blotches 
which  often  have  a  rounded  or  crescentic  shape.  The  trunk  and  limbs 
are  affected  to  a  variable  extent,  but  the  degree  of  swelling  of  the  skin 
and  the  intensity  of  the  colour  are  generally  less  marked  than  upon  the 
face.  The  spots  disappear  temporarily  on  pressure,  except  in  rare  and 
extremely  severe  cases.  The  rash  persists  for  a  few  days,  then  fades, 
leaving  a  slight  staining  of  the  skin,  and  often  a  little  fine  desquamation. 


I08     EXAMINATION  OF  THE  SKIN  AND  ITS  APPENDAGES. 

_  In  a  few  cases  (malignant  or  black  measles)  haemorrhage  occurs 
into  the  papules,  which  become  purple  or  black,  and  no  longer  fade  on 
pressure. 

The  onset  of  the  disease  is  usually  acute,  and  the  constitutional 
symptoms  consist  of  pyrexia,  with  catarrh  of  the  eyes,  nose  and 
respiratory  tract. 

Rotheln,  Epidemic  Roseola,  German  Measles. —The  rash 

appears  on  the  iirst  or  second  day  in  the  form  of  pink  spots,  very 
slightly  raised,  and  varying  in  size ;  when  small  they  resemble  the 
rash  of  scarlet  fever,  when  large  that  of  measles.  The  face  is  first 
aflfected,  then  the  trunk  and  limbs.  After  about  two  days  the  spots 
gradually  fade  and  leave  a  slight  stain.  Desquamation,  if  present,  is 
slight.  Catarrh  of  the  mucous  membranes,  and  sore  throat,  may  be 
present.    Fever  and  general  symptoms  are  slight. 

Typhus  Fever  presents  two  forms  of  rash,  which  are  both  present 
at  the  same  time,  (a)  The  subcuticular  mottling,  which  is  seen  best 
on  the  flanks  and  dependent  parts,  consists  of  dusky-red  indistinctly 
defined  patches,  not  raised,  and  disappearing  on  pressure ;  it  gives  a 
peculiar  mottled  appearance  to  the  affected  parts,  (b)  The  "  mulberry 
rash  "  appears  about  the  fifth  day  on  the  abdomen  and  chest,  the  back 
of  the  hands  and  wrists,  and  may  cover  the  trunk  and  limbs.  It  con- 
sists of  slightly  raised  papules,  1-3  mm.  in  diameter,  bright  red  at 
first,  and  disappearing  on  pressure ;  in  a  few  days  the  spots  become 
crimson  or  purple  from  haemorrhage  into  them,  and  no  longer  disappear 
on  pressure.  The  spots  fade  away  during  the  second  week  of  the 
disease;  in  fatal  cases  they  persist  after  death.  In  children  the  rash 
is  much  less  constant. 

The  onset  of  typhus  is  acute,  the  temperature  is  high,  and  constitu- 
tional symptoms  are  severe. 

Typhoid  or  Enteric  Fever  is  caused  by  infection  of  the  patient 
by  the  typhoid  bacillus.  The  typical  "  rose  rash  "  appears  about  the 
end  of  the  first  week  (sixth  to  twelfth  day)  in  the  form  of  rose-pink 
circular  spots,  slightly  raised  but  not  pointed,  2-4  mm.  in  diameter, 
fading  under  pressure ;  they  are,  as  a  rule,  few  in  number,  and  ajjpear 
first  on  the  abdomen  and  chest.  Each  spot  lasts  three  to  four  days, 
but  successive  crops  appear  day  by  day  until  the  third  or  fourth  week. 

The  onset  of  typhoid  fever  is  insidious;  the  constitutional  symptoms 
are  variable  in  severity,  and  the  temperature  is  usually  high  and  follows 
a  characteristic  course.  Diarrhoea  is  present  in  the  majority  of  cases, 
aijd  the  spleen  distinctly  enlarged.  Widal's  reaction  may  be  obtained 
from  the  blood.  Careful  search  in  a  good  light  should  always  be  made 
for  the  rose-spots  in  all  febrile  conditions  of  obscure  origin  which  have 
lasted  for  six  or  more  days. 
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Variola  (Smallpox)  and  Varioloid,  or  smallpox  modiiied  by 

previous  vaccination,  sometimes  present  eruptions  on  the  first  or  second 
day  quite  distinct  from  the  specific  ones  of  these  diseases  v?hich 
appear  about  the  third  day.    These  early  eruptions  are  (a)  a  general 
or  a  local  red  rash,  closely  resembling  that  of  scarlet  fever  or  measles ; 
(h)  a  hemorrhagic  rash,  with  a  peculiar  distribution  in  the  form  of  a 
triangle,  the  apex  of  which  is  just  below  the  pubes,  the  base  a  trans- 
verse Une  across  the  abdomen  at  the  umbilicus.    The  rash  consists  of 
small  red  or  purple  spots,  which  being  haemorrhagic,  do  not  disappear 
on  pressure,  but  fade  after  a  few  days,  should  the  patient  survive,  into 
brown  and  yellow  stains.    On  the  third  day  the  typical  pocks  appear  in 
the  form  of  small  papules,  usually  first  on  the  forehead,  where  they  can 
be  felt  as  firm  "  shot- like  "  bodies  in  the  skin.    Similar  papules  appear 
on  the  rest  of  the  face,  and  on  the  body  ;  they  become  red,  and  increase 
in  size  until  the  third  day  of  the  eruption  (sixth  day  of  the  disease), 
when  each  presents  at  its  apex  a  vesicle  filled  with  clear  fluid.  The 
vesicle  enlarges,  the  periphery  becoming  especially  prominent  so  as  to 
cause  a  central  depression — umbilication ;  the  clear  contents  become 
opaque,  and  about  the  fifth  day  (eighth  day  of  the  disease)  are  com- 
pletely purulent.    With  the  formation  of  pus  the  skin  surrounding 
each  pock  becomes  inflamed,  red  and  swollen,  and  in  confluent  cases 
the  patient's  features  may  be  unrecognisable.     The  pustules  dry  up 
into  brown  scales,  which  fall  off,  leaving  a  red  spot  or  depressed  pit  in 
the  skin;  if  the  pit  is  deep  a  permanent  record  of  the  disease  remains 
as  a  dead  white  depressed  scar. 

The  onset  of  smallpox  is  acute,  with  severe  pains  in  the  back  and 
often  vomiting.  The  temperature  rises  rapidly,  then  falls  with  the 
appearance  of  the  rash,  to  rise  again  (secondary  fever)  with  the  forma- 
tion of  pus  in  the  pocks.  Pocks  may  form  upon  the  conjunctiva  and 
the  mucous  membrane  of  the  mouth,  pharynx  or  larynx,  as  well  as 
upon  the  skin. 

Vaccinia  (CoW-Pox)  is  usually  artificially  produced  on  the  upper 
part  of  the  arm,  but  occasionally  it  is  accidentally  acquired  in  unusual 
situations,  and  may  then  cause  difficulty  in  diagnosis.  On  the  second 
or  third  day  after  inoculation,  a  red  papule  appears;  this  enlarges, 
becomes  vesicular,  and,  by  the  eighth  day,  forms  a  greyish- white 
circular  blister  with  a  depressed  centre.  The  contents  of  the  vesicle 
become  purulent,  and  the  surrounding  skin  is  red  and  swollen.  After  a 
few  days  the  pustule  dries  up  to  a  brown  crust,  which  falls  off  during 
the  third  week,  leaving  a  permanent  depressed  scar  with  a  characteristic 
pitted  appearance — foveation. 

Occasionally  a  few  secondary  vesicles  may  be  formed  in  the  vicinity 
of  the  primary  inoculation,  and,  more  rarely,  a  generalised  pustular 
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rash  may  develop  on  dilferent  parts  of  the  body,  from  eight  to  ten  days 
after  the  vaccination. 

Varicella  (Chicken- Pox)  is  mostly  confined  to  children.  The 
eruption  appears  during  the  first  day,  usually  on  the  back,  and  spreads 
to  other  parts  of  the  body,  and  often  to  the  limbs  and  face.  It  con- 
sists of  red  circular  spots,  which  become  vesicles  in  a  few  hours ;  the 
clear  contents  of  the  vesicle  become  milky  or  opalescent,  and  then 
dry  up  without  further  change.  Crusts  are  formed  in  three  or  four 
days,  which  soon  fall  off,  leaving  healthy  skin  ;  occasionally,  however, 
scars  remain.  Fresh  crops  of  vesicles  appear  during  the  first  two  or 
three  days,  so  that  spots  in  all  the  stages  of  their  development  may  be 
present  together.  The  constitutional  symptoms  are  those  of  slight 
febrile  disturbance. 

Syphilis  is  a  contagious  disease,  in  the  lesions  of  which  bacilli  have 
been  found,  and,  although  proof  is  still  lacking  of  their  causal  relation- 
ship, the  clinical  course  of  the  disease  renders  it  extremely  probable 
that  a  bacillus  is  the  actual  virus. 

The  cutaneous  manifestations  of  syphilis  present  great  variety,  and 
may  be  divided  into  three  groups,  viz.  :  ■primary  lesion  or  hard  chancre  ; 
secondary  lesions,  which  are  superficial,  multiform,  numerous  and  often 
symmetrically  arranged ;  and  tertiary  lesions,  which  are  usually  few  in 
number,  and  involve  the  deeper  tissues.  The  boundary-line  between 
secondary  and  tertiary  lesions  is  not  sharply  defined,  certain  forms 
being  classed  either  as  late  secondary  or  as  early  tertiary.  For  further 
information  regarding  the  syphilides,  special  works  on  syphilis  must  be 
consulted,  as  only  the  commoner  types  can  be  mentioned  here. 

Primary  Lesion,  Hard  Chancre. — In  about  90  per  cent,  of  all  cases 
this  occurs  on  some  part  of  the  genital  organs.  In  the  remaining  ten 
per  cent,  chancres  are  found  on  the  fingers,  face,  lips,  tonsil,  tongue, 
mamma,  navel,  anus,  or  other  part  of  the  body.  The  form  of  the 
lesion  varies,  the  commonest  being  an  erosion  or  fissure,  which  becomes 
indurated  at  its  base,  does  not  heal,  but  remains  covered  by  a  scanty, 
non-purulent  secretion  ;  another  form  is  that  of  a  papule  with  a  hard 
base  and  a  desquamating  summit;  a  third  form  is  the  indolent  ulcer, 
with  an  indurated  area  round  its  base — the  true  Hunterian  chancre  ; 
other  forms  also  occur,  but  are  rare.  The  induration  varies  from  a 
thin  layer  like  a  piece  of  parchment,  to  a  mass,  feeling  like  a  button,  or 
a  piece  of  cartilage  inserted  into  the  skin.  The  primary  sore  appears 
from  two  to  four  weeks  after  exposure  to  contagion,  and  is  soon 
followed  by  enlargement  of  the  nearest  lymphatic  glands. 

Secondary  Lesions  appear  four  to  six  weeks  after  the  primary  sore, 
or  six  to  ten  weeks  after  infection,  and  may  continue  from  one  to  two 
years ;  they  present  great  vai'iety,  and  two  or  more  are  often  pi-esent 
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together.  They  form  several  distinct  types  of  eruption,  which  are  best 
described  as  "  syphilides,"  with  the  addition  of  a  descriptive  adjective  ; 
the  chief  varieties  are — 

Macular  Syphilide. — This  is  usually  the  earliest  secondary  symptom,, 
and  is  sometimes  spoken  of  as  the  "  Roseolar  Syphilide."  The  eruption 
appears  as  a  number  of  rose-coloured  spots,  which  soon  become  brownish 
stains.  The  spots  often  appear  in  crops  about  the  seventh  week  after 
the  primary  sore,  but  may  be  delayed ;  they  chiefly  affect  the  trunk,, 
but  sometimes  spread  to  the  face  and  limbs. 

Paimlar  SypMlide. — This  often  appears  as  the  macular  eruption 
is  declining;  the  papules  are  large  or  small.  The  large  vary  from 
3-12  mm.  in  diameter,  are  raised  and  flattened  at  the  top,  of  a  deep 
red  or  "raw  ham"  colour,  and  are  commonly  found  across  the  fore- 
head, on  the  lower  part  of  the  face,  on  the  trunk,  and  round  the  anus  and 
genitals.  The  small  papules  are  less  common,  1-3  mm.  in  diameter, 
red  or  brownish-red  in  colour,  and  form  irregular  groups,  each  papule 
in  the  group  being  situated  round  a  hair  follicle. 

Squamous  Syphilide,  one  of  the  commonest  types,  is  formed  by  the 
enlargement  or  the  coalescence  of  papules  until  raised  patches,  6-12  mm. 
in  diameter,  are  produced ;  the  surface  of  each  patch  is  covered  by  a 
scanty  layer  of  dirty-looking  scales.  Ou  removing  the  scales  the  peculiar 
brownish-red  colour  is  seen.  The  rash  is  widely  distributed  over  the 
face  (especially  at  the  margin  of  the  scalp),  trunk  and  limbs ;  usually 
it  is  most  marked  on  the  flexor  aspect.  Itching  is  absent  or  slight.. 
When  untreated,  the  rash  may  continue  for  a  long  time,  each  spot 
gradually  fading  into  a  brown  stain,  and  similar  spots  appearing  on 
other  portions  of  skin. 

Annular  Syphilide.— The  lesions  are  in  the  form  of  rings,  from 
10-30  mm.  in  diameter,  with  a  centre  of  healthy  skin,  and  a  raised  red 
or  yellowish-red  border,  2-4  mm.  broad,  and  covered  with  scales;  in 
many  cases  neighbouring  rings  coalesce  to  form  gyrate  figures.  The 
face,  neck  and  trunk  are  the  parts  usually  affected. 

Vesicular  Syphilide  is  a  very  rare  form  of  rash.  Bullous  Syphilide 
is  most  common  in  congenital  syphilis  in  the  form  of  flaccid  blebs  of 
various  sizes,  each  on  a  red  base,  and  surrounded  by  a  red  areola ;  they 
contain  pus  or  blood,  and  dry  up  to  a  crust  covering  a  spreading  ulcer. 
They  may  occur  soon  after  birth,  or  during  intra-uterine  gestation. 

Pustular  Syphilide  is  not  uncommon  in  the  form  of  small  pustules 
(acneiform  syphilide)  on  the  face,  trunk,  or  limbs ;  occasionally  a  few 
large  pustules  (ecthymatous  syphilide)  are  present  with  other  lesions. 

Rupia  is  the  most  severe  form  of  pustular  syphilide,  and  is  some- 
times classed  as  a  tertiary  lesion.  It  commences  as  a  bulla,  which  soon 
becomes  filled  with  pus.    This  either  ruptures  or  dries  up,  and  a  crust 


I  1 2     EXAMINATION  OF  THE  SKIN  AND  ITS  APPENDAGES. 

is  formed  under  which  ulceration  spreads ;  the  pus  from  the  ulcer  dries 
up,  and  adds  to  the  thickness  of  the  crust  from  below,  and  as  each 
successive  addition  is  larger  in  area  than  the  previous  one,  a  conical 
"hmpet-shell"  crust  of  great  thickness  is  produced,  removal  of  which 
exposes  the  ulcerated  surface. 

Pigmentary  SyphUide  is  rare,  and  is  chiefly  found  on  the  neck  in 
women  as  yellowish-brown  spots  of  round  or  oval  shape,  which  are 
often  confluent ;  the  patches  are  separated  by  abnormally  white  skin, 
so  that  the  neck  has  a  peculiar  mottled  appearance.  This  lesion  must 
not  be  confounded  with  the  brown  stains  left  on  the  skin  by  the 
fading  of  any  form  of  syphilitic  eruption. 

Tertiary  Lesions  rarely  occur  before  six  months,  may  be  delayed 
for  years,  or  may  never  appear  at  all ;  they  are  generally  few  in  num- 
ber, and  are  rarely  symmetrical.    In  addition  to  rupia  they  include— 

Nodular  Sijphilide,  Cutaneous  Guvimata.— These  are  elevations  of 
the  skin,  from  a  pea  to  a  bean  in  size,  of  a  livid  red,  "  coppery "  or 
"  raw  ham  "  colour,  and  often  breaking  down  into  serpiginous  ulcers ; 
they  occur  on  the  face,  trunk  and  limbs,  and  are  often  grouped  in 
characteristic  crescent  or  horse-shoe  shaped  patches.  When  on  the 
nose  they  closely  simulate  lupus. 

Serpiginous  SypJiilide  begins  as  a  pustule,  and  extends  peripherally 
as  a  superficial  ulceration  to  form  a  round  or  oval  patch,  which  may  be 
2  inches  in  diameter,  and  covered  by  a  crust.  The  centre  usually  clears 
up  and  may  form  a  scar,  while  the  ulceration  spreads  at  the  margins, 
so  that  a  circular  ring  of  crusted  ulceration,  of  a  chronic  character  and 
variable  size,  is  formed.  In  some  cases  the  ulceration  is  deeper,  and 
the  cicatrisation  is  marked  and  deeply  pigmented ;  the  patch  of  disease 
may  be  6  or  8  inches  in  diameter. 

Subcutaneous  Gummata  are  firm,  well-defined  nodules,  deeply  em- 
bedded in  the  subcutaneous  tissues.  As  they  enlarge,  the  skin  over  them 
becomes  adherent,  and  finally  breaks  down  to  discharge  purulent  con- 
tents, leaving  a  deep  crater-like  ulcer,  with  well-defined,  "  punched-out " 
edges.  Gummata  occur  chiefly  on  the  scalp,  face,  clavicles,  and  over 
the  bones  of  the  limbs.  A  common  situation  to  find  syphilitic  ulcers, 
the  result  of  previous  gummata,  is  on  the  front  of  the  legs,  over  the 
middle  and  upper  thirds  of  the  tibia. 

The  cutaneous  lesions  of  syphilis  are  sometimes  modified  in  appear- 
ance in  certain  situations  (as,  for  instance,  between  the  toes,  in  the 
fold  of  the  nates,  or  in  the  axilla)  owing  to  warmth  and  accumulation 
of  moisture ;  similar  lesions  are  also  found  upon  the  mucous  mem- 
branes of  the  mouth  and  pharynx,  and  of  the  genital  and  anal  orifices. 
These  lesions  are  named  mucous  tubercles,  mucous  jjlaques  or  patches,  07' 
condylomata ;  they  form  raised  flat  patches,  white,  red,  or  brownish- 
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red  in  colour,  and  varying  from  the  size  of  papules  to  lo  or  15  mm.  in 
diameter.  The  epidermis,  softened  by  the  moisture,  is  soon  rubbed  off, 
and  a  secreting  surface  left,  covered  by  thick  contagious  pus. 

In  addition  to  mucous  plaques,  ulceration  —  superficial  in  the 
.secondary,  deeper  in  the  tertiary  stage — is  often  present  on  the  mucous 
membrane  of  the  mouth  and  pharynx.  The  larynx  is  frequently 
affected,  the  eye  may  present  iritis  or  other  forms  of  syphilitic  disease, 
the  hair  may  fall  out  (syphilitic  alopecia),  the  nails  may  show  various 
alterations  of  nutrition  (syphilitic  onychia),  whilst  in  the  later  stages 
of  syphilis,  disease  of  the  bones  or  the  viscera  may  be  present. 

Congenital  Syphilis  differs  from  the  acquired  form  in  the  absence  of 
a  primary  lesion,  and  in  the  greater  predominance  of  lesions  of  the 
mucous  membrane  of  the  nose,  causing  "  snuffles."  The  skin  eruptions 
are  of  macular,  papular,  squamous,  or  bullous  type.  The  last-named 
is  most  frequently  found  on  the  hands  and  feet ;  the  other  varieties 
usually  commence  round  the  buttocks,  and  may  spread  extensively. 
Mucous  tubercles  round  the  moutli  and  anus  are  often  present,  and 
other  lesions  may  affect  the  eyes,  teeth,  epiphyses  of  bones,  periosteum, 
or  viscera.  Children  with  congenital  syphilis  are  often  born  dead,  or  die 
soon  after  birth,  but  many  cases  are  apparently  healthy  until  three  or 
four  weeks  old.  Syphilitic  children  beyond  this  age  rarely  thrive  like 
other  children ;  they  have  often  a  shrunken,  aged  appearance ;  growth 
is  delayed,  and  the  scars  of  former  lesions  may  be  present,  particularly 
round  the  corners  of  the  mouth. 

The  diagnosis  of  syphilitic  lesions  rests  upon  the  peculiar  reddish- 
brown,  raw  ham,  or  coppery  colour;  the  simultaneous  presence  of 
several  types  of  eruption  ;  the  aflfection  of  parts  of  the  body  not  usually 
attacked  by  non-syphilitic  eruptions ;  the  absence  of  itching ;  the  pre- 
sence of  marked  pigmented  stains  after  the  active  stage  has  passed 
away ;  the  presence  of  lesions  of  the  mucous  membranes  of  a  syphilitic 
character ;  the  loss  of  hair  ;  general  enlargement  of  lymphatic  glands ; 
the  serpiginous  character  of  the  ulcerations  produced ;  the  presence  of 
a  cicatrix  of  the  primary  lesion  ;  the  existence  of  evident  cachexia  or 
of  syphilitic  disease  of  the  eye,  bones,  or  viscera.  In  women  the  history 
of  frequent  miscarriages  or  of  still-born  children  often  suggests  syphilis. 

Leprosy,  Elephantiasis  GraecoFum. — This  is  a  chronic  disease 

of  the  skin,  mucous  membranes  and  nerves,  due  to  Bacillus  leprae. 
The  skin  lesions  appear  after  a  variable  period  of  ill-health  as  red 
or  brown  spots  [Lepra  maculosa)  on  the  limbs  or  trunk,  of  variable 
size  and  shape,  and  slightly  swollen ;  they  often  fade  to  pigmented 
stains  or  white  spots.  After  an  interval,  or  simultaneously,  hard 
nodules  (Lepra  tuberculosa)  appear,  mostly  on  the  face  and  dorsal 
aspect  of  the  extremities;  they  vary  in  size  from  5  to  25  mm.  in 
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diameter,  and  when  numerous  cause  great  deformity  of  the  features, 
a  condition  known  as  "  leontiasis."  i  The  nodules  persist  a  long  time, 
but  eventually  they  disappear,  leaving  a  pigment  stain,  or  they  soften 
and  break  through  the  skin  to  form  indolent  ulcers  discharging  thin 
pus  ;  the  ulcerative  process  may  spread  deeply,  and  may  destroy  the 
tissues  of  the  limbs  or  open  into  the  joints.  In  other  cases  {Lepra 
anmsthetica)  patches  of  skin  become  anaesthetic,  smooth  and  glistening, 
pale  or  deeply  pigmented;  painless  ulceration  often  takes  place  and 
extends  deeply,  so  that  fingers  and  toes  may  be  lost.  The  course  of 
leprosy  is  slow,  and  its  duration  very  prolonged. 

Tuberculosis. — Tuberculosis  of  the  skin  is  very  common  as 
a  local  affection  without  constitutional  symptoms,  and  the  various 
forms  in  which  it  occurs  will  be  considered  with  the  local  parasitic 
diseases  of  the  skin  (Class  III.,  p.  120).  There  is,  however,  an  eruption 
on  the  skin  of  a  doubtful  tuberculous  nature,  which  requires  notice 
here;  it  occurs  in  patients  suffering  from  tuberculosis  of  other 
organs,  as  the  lungs,  the  bones,  or  the  lymphatic  glands;  this  is 
known  as  lichen  scrofulosorum,  or  better,  folliculitis  scrofulosorum. 
It  forms  a  small  papular  eruption,  chiefly  affecting  the  trunk,  but 
occasionally  spreading  to  the  neck,  arms  and  thighs.  The  papules 
are  1-2  mm.  in  diameter,  conical  in  shape,  reddish  in  colour,  and 
usually  covered  by  a  minute  scale.  They  often  form  groups  or  seg- 
ments of  circles,  but  may  be  so  numerous  as  to  give  the  appearance  of 
"goose  skin."  Itching  is  nearly  always  absent ;  the  affection  is  very 
chronic  in  its  course,  and  is  liable  to  be  overlooked.  It  rarely  occurs 
in  individuals  over  twenty  years  of  age. 

Other  skin  eruptions,  often  found  in  patients  suffering  from 
pulmonary  tuberculosis,  are  pityriasis  versicolor,  a  brown  macular 
eruption  on  the  trunk  due  to  the  growth  of  a  fungus,  and  sudamina, 
small  vesicles  filled  with  sweat,  caused  by  the  profuse  perspiration. 
Both  of  these  conditions  are  described  in  other  sections. 

Glanders  is  due  to  the  inoculation  of  the  skin  or  the  mucous  mem- 
brane with  Bacillus  mallei.  The  seat  of  inoculation  becomes  inflamed, 
and  the  sore  ulcerates,  with  a  thin  foul  discharge.  After  about  a  week 
an  eruption  appears  on  the  face  and  body  in  the  form  of  red  papules, 
which  enlarge,  indurate,  become  vesicular  or  pustular,  and  rupture  to 
form  foul  ulcers  10-20  mm.  in  diameter.  Similar  lesions  are  formed 
in  the  subcutaneous  tissues,  intermuscular  planes,  and  on  the  mucous 
membranes.  Constitutional  disturbance  is  very  marked  and  of  a 
typhoid  character.  Acute  cases  are  fatal  in  eight  to  ten  days.  Chronic 
cases  affecting  the  skin — farcy — are  characterised  by  the  formation 

^  This  is  not  leontiasis  osaea,  which  is  characterised  by  an  overgrowth  of  the- 
bones  of  the  cranium  and  sometimes  of  those  of  the  face. 
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of  localised  tumours,  usually  on  the  limbs;  these  break  down  into 
abscesses  and  ulcers  with  thick  hard  margins ;  they  run  a  chronic  course, 
and  are  occasionally  followed  by  acute  glanders  or  by  pyaemia. 

Anthrax  is  caused  by  Bacillus  anthracis,  and  may  attack  the  skin 
or  the  internal  organs  ;  when  it  affects  the  latter  there  is  no  special  skin 
eruption.  Local  inoculation  of  the  skin  produces  a  malignant  pustule, 
which  will  be  described  under  the  parasitic  skin  affections  (p.  120); 
usually  it  leads  to  severe  constitutional  disturbance  of  a  febrile  and 
often  fatal  character. 

EPysipelaS  is  a  contagious  inflammation  of  the  skin  due  to  a 
specific  organism  ;  it  is  usually  accompanied  by  severe  constitutional 
symptoms,  such  as  delirium  and  high  fever ;  the  local  appearances  are 
described  at  p.  119. 

Septicaemia,  Relapsing-  Fever,  Epidemic  Cerebro-Spinal- 
Mening-itis,  Cholera,  Deng-ue,  Influenza,  Diphtheria  and 

Bubonic  Plag-ue. — These  diseases  have  no  typical  rash,  but  in 
many  cases  various  eruptions  appear  on  the  skin  as  red  spots,  papules 
or  wheals ;  in  the  severe  forms  the  spots  are  often  hsemorrhagic, 
forming  petechiae.  In  many  febrile  conditions  a  vesicular  eruption 
{Herpes  labialis)  occurs  on  the  lips  and  neighbouring  parts  of  the  face. 

These  eruptions  are  not  essential  characters,  their  distribution  is 
irregular  and  the  diagnosis  rests  upon  the  general  symptoms  alone ;  it 
is,  however,  necessary  to  recognise  their  occurrence  in  order  to  prevent 
mistakes  in  diagnosis. 

Rheumatism. — In  acute  rheumatism,  the  skin  over  the  affected 
joints  is  often  red  and  shining  in  appearance,  but,  apart  from  this, 
other  cutaneous  lesions  may  be  present  either  with  or  without  joint 
affection.  These  are — (a)  An  eruption  of  small  clear  vesicles  containing 
sweat  (sudamina),  due  merely  to  the  excessive  perspiration,  (b)  Bright 
red  elevations  of  the  skin,  either  as  papules  or  larger  patches ;  some  of 
these  are  clear  in  the  centre  and  form  rings,  others  coalesce  into  larger 
patches.  The  eruption  is  a  form  of  Erythema  multiforme,  and  will  be 
again  referred  to  under  that  name,  (c)  Oval  or  circular  elevations  of 
the  skin,  from  a  nut  to  an  egg  in  size,  form  over  the  front  of  the  tibia 
and  occasionally  over  the  ulna.  They  are  usually  symmetrical  and 
of  a  bright  or  dark  red  colour,  which  shades  into  the  healthy  skin,  and 
are  very  tender  on  pressure.  The  name  Erythema  nodosum  is  given  to 
this  condition,  which  is  most  common  in  children  and  females;  it  is 
usually  attended  by  more  or  less  febrile  disturbance,  {d)  Peliosis 
rheumatica  is  a  hsemorrhagic  papular  eruption  occurring  chiefly  on  the 
lower  extremities ;  occasionally  it  is  of  wide  distribution,  (e)  Rheumatic 
nodules  are  little,  firm,  fibrous  nodules  in  the  subcutaneous  tissues, 
usually  near  the  joints.    (Fig.  14,  p.  45.) 
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Gout. — The  skin  oyer  a  joint — frequently  the  metatarso-phalangeal 
joint  of  the  great  toe — affected  with  gouty  arthritis  is  dark  red  in  colour, 
with  a  tense  shining  surface  and  considerable  swelling  and  distension 
of  the  surrounding  veins  ;  tenderness  is  extreme,  and  the  swollen  skin 
pits  on  pressure.  Desquamation  occurs  after  subsidence  of  the  inflam- 
mation. In  chronic  gout,  whitish  deposits  called  "  tophi "  occur  immedi- 
ately beneath  the  skin  in  various  exposed  situations,  such  as  the  lobules 
of  the  ears,  over  the  knuckles,  and  round  other  joints  (see  Figs.  i6 
and  17);  the  skin  over  the  deposits  is  congested,  thin,  and  shining, 
and  its  superficial  veins  are  dilated ;  rupture  often  occurs,  and  shallow 
ulcers  are  formed  which  discharge  masses  of  urates  ("Chalk  Stones"). 

The  adjective  "  gouty "  is  also  applied  to  various  forms  of  eczema 
and  other  diseases  of  the  skin.  It  does  not  imply  anything  peculiar 
in  the  form  of  the  disease,  but  only  that  it  occurs  in  a  patient  who 
suffers  or  has  suffered  from  the  effects  of  excess  of  urates  in  the  blood. 

Diabetes  is  often  attended  by  cutaneous  manifestations  which 
occur  in  three  chief  forms  :  (a)  Pruritus,  intense  itching  of  the  skin, 
often  especially  marked  round  the  anal  and  genital  orifices,  and  leading 
to  scratching,  excoriations,  and  inflammation  of  the  skin  ;  (6)  Eruptions 
of  boils  or  carbuncles  in  different  parts  of  the  body,  sometimes  appearing 
in  successive  crops,  and  causing  the  patient  much  pain  and  discomfort 
for  many  months.  When  very  large,  the  carbuncles  may  cause  a  fatal 
termination  ;  (c)  Oangrene  may  affect  one  or  more  of  the  extremities. 

Addison's  Disease  ("Bronze  Skin")  causes  a  localised  increase 

in  the  pigmentation  of  the  skin.  The  tint  varies  from  yellowish  brown 
to  nearly  black ;  the  areas  chiefly  affected  are  those  parts  of  the  face 
and  neck  exposed  to  the  sun,  viz.,  the  backs  of  the  hands,  the  axillary, 
umbilical  and  genital  regions,  and  the  inner  sides  of  the  thighs.  The 
patches  vary  in  size,  are  of  gradual  development,  and  the  colour  shades 
off  at  the  margin  into  that  of  the  surrounding  skin.  Similar  pig- 
mentation is  often  found  on  the  mucous  membrane  of  the  mouth. 
The  other  symptoms  are  marked  anaemia  with  increasing  weakness 
and  prostration ;  the  supra-renal  capsules  are  generally  found  diseased. 

Graves's  Disease  often  presents  patches  of  brown  pigment  in 
various  parts  of  the  body,  especially  those  parts  which  are  normally 
darker  in  colour ;  white  patches  are  occasionally  found  associated  with 
more  deeply  pigmented  skin. 

MyxOBdema. — The  skin  is  yellowish  in  colour,  swollen,  firm,  in- 
elastic, and  does  not  pit  on  pressure.  The  surface  is  dry  and  rough, 
and  on  the  face  the  lines  of  expression  are  more  or  less  lost;  often 
reddish  patches  are  present  on  the  cheeks  or  nose.  Pigmented  moles 
are  sometimes  present;  the  hair  is  scanty  and  stubbly  or  may  dis- 
appear entirely  ;  the  nails  are  stunted,  brittle,  and  cracked. 
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CLASS  II.— ERUPTIONS  OE  OTHER  ABNORMAL  APPEAR- 
ANCES OF  THE  SKIN  PRODUCED  BY  DRUGS. 

In  the  majority  of  cases  the  drugs  in  the  following  list  cause  no  ill 
effects ;  but  occasionally,  owing  to  the  idiosyncrasy  of  the  patient  or 
to  diseased  conditions  of  the  eliminatory  organs  or  from  some  other 
cause,  an  eruption  is  produced,  which,  if  not  recognised  as  toxic  in 
character,  may  give  rise  to  much  perplexity.  Only  the  commoner 
druo-  eruptions  are  mentioned  here ;  for  fuller  information  the  reader 
is  referred  to  Dr.  Radcliffe  Crocker's  work  on  Skin  Diseases,  or  to 
Dr.  Prince  Morrow's  monograph  on  Drug  Eruptions  published  by  the 
New  Sydenham  Society. 

Arsenious  Acid  and  its  preparations  occasionally  cause  urticarial  or 
papular  eruptions  ;  long-continued  administration  of  arsenic  may  lead  to 
a  diffuse  brown  pigmentation  affecting  the  abdomen,  axillary  regions, 
face  and  neck,  and  afterwards  other  regions;  the  epidermis  of  the 
palms  and  soles  may  be  thickened.  In  a  certain  number  of  cases 
herpes  zoster  has  followed  the  prolonged  use  of  arsenic. 

Atropine  and  the  plants  containing  it  not  infrequently  cause  a 
bright  red  rash  closely  resembling  the  rash  of  scarlet  fever.  This  may 
follow  the  use  of  belladonna  plaster,  extract,  or  ointment. 

Boric  Acid  and  Borax  in  some  cases,  especially  when  the  kidneys 
are  diseased,  cause  a  scaly  diffuse  eruption  somewhat  resembling 
psoriasis,  or  seborrhceic  dermatitis. 

Bromides,  when  given  for  some  time,  cause  pustular  eruptions  on 
the  face,  chest,  and  back,  the  so-called  "  Bromide  Acne."  A  number  of 
spots  may  coalesce  to  form  large  patches.  Other  forms  of  eruption 
have  also  been  described  as  occurring  after  the  administration  of 
bromides. 

Chloral  Hydrate  in  large  doses  occasionally  produces  a  dark  red 
papular  rash,  affecting  chiefly  the  face,  neck,  and  limbs. 

Chnjsarobin,  when  applied  externally,  often  produces  a  peculiar 
purplish  or  brownish-red  discoloration  of  the  skin,  which  in  severe 
cases  becomes  swollen  and  inflamed.  This  condition  may  spread  much 
beyond  the  area  to  which  the  drug  has  been  applied. 

Copaiba  often  causes  a  profuse  rash,  consisting  of  red  slightly  raised 
spots,  discrete  or  confluent,  and  affecting  the  trunk,  limbs  and  face. 
Cubehs  sometimes  produces  a  small  papular  eruption  of  a  red  colour. 
Iodides  cause  rashes  of  various  kinds ;  the  most  important  is  the 
"  Iodide  Acne,"  a  crop  of  pustules  very  like  those  produced  by  the 
bromides,  but  usually  smaller  and  more  pointed.  In  rare  cases  papules, 
wheals,  bullse,  or  purpuric  spots  are  produced.    The  iodide  rash  is 
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sometimes  produced  by  small  doses  of  the  drug,  and  is  usually  accom- 
panied by  symptoms  of  nasal  catarrh. 

Iodoform  applied  to  a  large  surface,  or  given  internally,  may  cause 
a  punctiform  red  rash,  accompanied  in  some  cases  by  delirium  and 
symptoms  of  systemic  poisoning. 

Mercurial  Preparations,  in  rare  cases,  give  rise  to  a  red  papular 
eruption,  which  may  become  vesicular  and  of  an  eczematous  character 
{Mercurial  Eczema);  in  other  cases  a  diffuse  redness  with  swelling 
occurs.  When  mercury  is  locally  applied,  a  local  inflammation  of  the 
hair  follicles  may  be  set  up. 

Opium  and  Morphia  sometimes  cause  a  red  papular  eruption 
resembling  measles  or  scarlet  fever. 

Phenazonum  (Anfipyrine)  sometimes  causes  a  red  papular  eruption, 
not  unlike  measles ;  more  rarely  an  urticaria. 

Quinine,  even  in  very  small  doses,  may  produce  a  rash  like  scarlet 
fever,  a  papular  one  like  measles,  or  a  nettle-rash  like  urticaria. 

Silver  Nitrate,  after  prolonged  administration,  causes  a  peculiar 
slaty-grey  colour  of  the  skin ;  this  may  be  so  dark  as  to  be  nearly 
black  ;  it  is  of  general  distribution,  but  is  deeper  on  parts  exposed  to 
light.    Once  produced,  the  discoloration  is  permanent. 

Suljjhonal  has  occasionally  been  followed  by  a  red  macular  eruption. 

Terehene  and  Turpentine  may  produce  redness,  papules,  or  even 
vesicles,  with  intense  itching. 

Tuberculin  and  Diphtheritic  Antitoxin,  when  injected  under  the 
skin,  not  infrequently  cause  a  red  papular  eruption. 


CLASS  III— DISEASES  OF  THE  SKIN  DUE  TO  PARASITES. 

The  parasites  of  the  skin  are  either  vegetable  or  animal.  The 
former  are  all  fungi,  and  include  various  forms  of  bacteria  and 
mould  fungi;  the  latter  consist  chiefly  of  various  species  of  arthro- 
poda.  It  is  possible  that  some  of  these  organisms  are  not  true  para- 
sites, but  really  saprophytes.  Many  of  the  diseases  {e.g.  the  specific 
fevers,  glanders,  &c.)  described  in  Class  I.  are  really  due  to  parasites  of 
a  bacterial  nature ;  in  some  of  them,  however,  our  knowledge  is  not 
sufiicient  to  justify  their  inclusion  in  this  section,  and  in  all  of  them 
the  general  symptoms  are  so  much  more  prominent  than  the  local 
lesions  of  the  skin  that  it  is  unadvisable  to  separate  them  from  the 
remainder  of  the  group.  In  a  few  cases  it  will  be  necessary  to  mention 
the  same  disease  under  both  headings. 

In  the  present  section  only  those  diseases  are  included  in  which 
parasites  have  already  been  demonstrated  in  the  affected  skin,  such 
parasites  being  recognised  as  the  exciting  causes  of  the  cutaneous  lesions. 


DISEASES  DUE  TO  MICROCOCCI. 


I.  VEGETABLE  PARASITES. 

(A)  DISEASES  DUE  TO  MICROCOCCI. 

Erysipelas  is  caused  by  a  special  organism,  Streptococcus  erysijpela- 
tosus.    It  commences  as  a  red  tender  spot,  which  soon  enlarges,  and  is 
accompanied  by  some  swelling  of  the  skin ;  on  pressure  the  redness 
disappears,  and  a  pit  is  left,  which  gradually  returns  to  the  previous 
condition.     The  affected  area  spreads  at  its  periphery  and  invades 
healthy  skin;  often  while  spreading  in  one  direction  it  subsides  in 
another.    The  spreading  margin  is  sharply  defined,  bright  red,  and 
raised  above  the  surface  ;  the  receding  edge  gradually  fades  away  into 
the  healthy  skin.    In  severe  cases  blebs  containing  serum  or  pus  may 
form  on  the  inflamed  surface,  or  subcutaneous  suppuration  may  take 
place,  with  sloughing  of  the  skin.    The  situation  is  variable,  and  is 
often  determined  by  a  wound,  which  is  the  seat  of  inoculation.  In 
many  cases,  however,  the  face  and  head  are  attacked  without  any 
visible  wound,  such  cases  being  called  idiopathic ;  the  swelling  of  the 
face  may  be  so  great  as  to  render  the  features  unrecognisable.  The 
onset  is  acute,  often  with  a  rigor,  and  the  constitutional  symptoms 
are  severe. 

Staphylococcia  or  PyOSiS  is  a  suppurative  inflammation  of  the 
skin  due  to  the  Staphylococcus  pyogenes  aureus,  alius,  or  citreus.  It 
occurs  as  a  primary  disease,  and  also  as  a  secondary  infection,  super- 
added to  various  other  lesions.    The  forms  of  primary  Staphylococcia 


are 


(a)  Impetigo  contagiosa,  caused  by  inoculation  of  a  superficial 
abrasion.  Each  lesion  is  a  discrete  vesicle,  3-12  mm.  in  diameter,  the 
contents  of  which  rapidly  become  purulent,  and  dry  up  into  a  crust 
which  has  the  appearance  of  being  "  stuck  on  "  to  the  skin ;  there  is  no 
redness  of  the  surrounding  skin,  and  the  crust  falls  off,  leaving  a  tem- 
porary reddish  spot  without  ulceration  or  scar.  The  lesions  are  usually 
few,  but  may  be  numerous  and  may  coalesce  ;  fresh  places  are  inoculated 
by  scratching,  and  so  keep  up  the  disease  for  some  time,  though  the 
duration  of  each  individual  pustule  is  only  about  a  week  or  ten  days. 
The  face,  occiput  and  hands  are  most  frequently  affected. 

(6)  Ecthyma  is  a  large  impetigo  pustule  which  has  been  irritated 
by  rubbing  or  by  other  cause ;  the  inflammation  spreads  to  the  skm 
beyond  the  pustule,  and  a  red  areola  of  varying  extent  is  produced. 

(c)  Funinculus  or  Boil  is  due  to  a  deeper  inoculation  of  the  Staphy- 
lococcus, which  may  gain  entrance  through  the  hair  follicles  or  the  cuta- 
neous glands.  It  commences  as  a  painful  indurated  spot,  which  soon 
becomes  red,  raised,  and  pointed  ;  the  skin  at  the  apex  gives  way,  and 
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a  small  slough  is  discharged.  Healing  then  takes  place,  and  a  scar  is 
lett._  Boils  may  occur  on  any  part  of  the  body.  They  are  common 
m  diabetic  patients. 

(d)  Carbuncle  differs  from  a  boil  in  its  larger  size;  it  opens  by 
several  orifices,  and  may  be  compared  to  a  number  of  confluent  boils 

(e)  Suppurative  Folliculitis  is  due  to  inoculation  of  the  hair 
follicles  by  the  Staphylococcus;  it  occasionally  occurs  on  any  hairy 
part  of  the  skin,  but  most  frequently  the  large  hair  follicles  of  the 
beard,  moustache,  or  whiskers  are  affected,  and  the  disease  is  then 
called  Sycosis  or  Cocr.orjenic  Sycosis.    The  inflammation  commences  as 
small  papules,  each  of  which  is  pierced  by  a  hair;  the  papules  soon 
become  pustules,  and  the  pus  dries  up  into  a  small  crust  with  the  hair 
passing  through  its  centre.    The  hairs  are  loosened  and  the  root  sheath 
swollen;  removal, of  the  hair  leaves  a  small  abscess  cavity  which 
gradually  heals  up.    The  inflammation  is  more  superficial  than  a  boil, 
and  no  slough  is  formed ;  if  the  hair  papilla  is  destroyed  by  the  suppu- 
ration, permanent  baldness  remains,  and  there  may  be  a  small  depressed 
scar  in  severe  cases. 

A  single  patch  may  be  present,  or  the  disease  may  spread  from 
follicle  to  follicle  until  the  whole  of  the  hairy  part  of  the  face  is 
affected,  and  presents  the  mass  of  crusts  and  pustules  from  which  the 
name  Sycosis  (fig-like)  is;  derived.  The  disease  never  spreads  beyond 
hairy  parts. 


(B)  DISEASES  DUE  TO  BACILLI. 

Anthrax,  Malignant  Pustule,  or  Charbon,  is  due  to  inocu- 
lation of  the  skin,  or  the  subcutaneous  tissue,  by  Bacillus  antliracis.  A 
pimple  appears,  which  soon  becomes  vesicular ;  it  bursts,  and  discharges 
a  thin  fluid,  and  then  dries  up  into  a  black  gangrenous  eschar  5  mm. 
or  more  in  diameter.  The  surrounding  skin  becomes  inflamed,  and  forms 
a  prominent,  red,  indurated  patch  of  variable  size.  A  ring  of  small 
vesicles  is  found  on  the  swollen  patch  which  surrounds  the  central 
black  eschar ;  constitutional  symptoms  are  usually  severe.  The  disease 
occurs  in  patients  who  handle  wool  or  hides,  or  whose  occupation  brings 
them  into  contact  with  infected  animals. 

Tuberculosis. — Primary  infection  of  the  skin  by  Bacillus  tubercu- 
losis frequently  occurs,  and  the  disease  may  remain  entirely  localised 
for  many  years ;  in  a  few  cases,  however,  the  skin  lesion  may  be  the 
focus  from  which  general  tuberculosis  develops.  The  skin  may  also 
be  affected  secondarily  to  tuberculosis  of  other  organs,  and  occasionally 
other  lesions  of  the  skin,  not  perhaps  tuberculous  in  themselves,  occur 
in  patients  suffering  from  phthisis  or  other  forms  of  tuberculosis; 
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these  have  been  already  described  (p.  114).  The  local  tuberculosis  of 
the  skin  may  assume  various  forms,  of  which  the  most  common  are 
the  following  : — 

(a)  Lupus  vulgaris  begins  as  a  small  red  or  brownish-red  spot ; 
this  slowly  enlarges,  becomes  slightly  raised  and  sharply  defined ;  it 
has  a  peculiar  translucent  appearance  under  the  epidermis,  and  a 
yellowish-brown  colour,  forming  the  characteristic  "apple-jelly  "  nodule. 
A  patch  is  formed  by  the  coalescence  of  a  number  of  nodules;  it 
increases  slowly  in  size,  and  often  irregularly  by  the  formation  of 
fresh  nodules  in  the  immediate  neighbourhood,  which  gradually  merge 
into  the  main  patch.  Finally,  cicatrisation  occurs,  the  normal  skin 
being  destroyed  and  replaced  by  a  depressed  white  scar.  This  pro- 
cess may  occur  without  ulceration — lupus  non  exedens — but  often,  as 
the  disease  reaches  the  surface  of  the  skin,  the  epidermis  is  lost  and  a 
shallow  ulcer  is  formed,  of  irregular  shape,  with  slightly  raised  edges 
and  covered  with  dirty  greenish  crusts.  On  removal  of  the  crusts,  a 
suppurating  base  is  found,  studded  with  lupus  nodules. 

The  rate  of  growth  is  slow  and  often  intermittent,  so  that  in  old- 
standing  cases  all  stages  of  the  disease  are  simultaneously  present — 
viz.,  small  isolated  nodules,  raised  patches  (often  scaly  on  the  surface), 
active  ulceration  with  crusts  or  discharge,  and  atrophic  scars;  the 
latter  usually  occupy  the  centre  of  a  patch,  but  sometimes  one  side 
only  shows  active  disease,  the  older  parts  being  completely  cicatrised. 

Lupus  is  most  commonly  found  on  the  face,  but  may  occur  on 
any  part  of  the  skin.  More  than  one  patch  may  be  present,  and 
the  mucous  membranes  of  the  nose,  mouth  and  genital  organs  are 
liable  to  be  attacked.  The  disease  usually  commences  during  child- 
hood, and  its  duration  may  extend  to  the  whole  of  the  patient's  life, 
consequently  it  is  met  with  in  patients  of  all  ages.  Long-standing 
cases  frequently  show  much  deformity  from  the  destruction  of  portions 
of  the  nose  and  face,  and  the  contraction  consequent  upon  the  process 
of  cicatrisation. 

{b)  Tuberculosis  verrucosa  cutis  is  a  chronic  form  of  tuberculosis 
of  the  skin,  attended  by  hypertrophy  of  the  papillse  and  thickening  of 
the  epidermis ;  sometimes  one  part  is  ulcerated  and  another  part 
cicatrised ;  there  are  no  "  apple  jelly  "  nodules  of  true  lupus,  though 
cases  of  the  latter  are  sometimes  found  in  which  a  warty  condition  is 
present— hypertrophicus.  The  Tuberculosis  verrucosa  forms 
usually  a  single  patch,  which  may  be  on  the  hands,  arms,  buttocks, 
trunk  or  legs  ;  it  is  of  slow  growth  and  generally  attacks  scrofulous 
children.  A  special  form  of  this  condition  is  the  V&TUca  necrogenica, 
often  called  "  post-mortem  warts,"  which  occurs  chiefly  on  the  hands 
of  persons  who  make  post-mortem  examinations,  or  otherwise  come 
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into  contact  with  tuberculous  material.  It  generally  begins  on  the 
knuckles  as  a  red  papule,  spreading  at  the  periphery,  and  gradually 
becoming  horny  fon  the  surface,  so  as  to  resemble  a  wart;  slight 
purulent  discharge  is  often  present,  especially  when  the  horny  surface 
has  been  abraded.  There  may  be  only  one  wart,  or  a  group  of  warts 
may  be  present;  more  than  one  knuckle  may  be  affected,  or  even 
both  hands. 

(c)  Acute  Tuberculous  Ulceration  of  the  skin,  a  rare  aflfection, 
usually  occurs  near  the  junction  of  skin  and  mucous  membrane ;  it  con- 
sists of  a  shallow  ulcer  of  irregular  shape,  reddish -yellow  colour,  with 
a  scanty  secretion  drying  up  into  thin  crusts ;  the  ulcer  spreads  con- 
tinuously but  slowly,  shows  no  signs  of  healing,  and,  as  a  rule,  is  not 
painful.  It  is  very  rarely  found,  except  as  part  of  a  more  widely 
spread  tuberculaus  disease  affecting  the  respiratory  or  digestive 
organs. 

(d)  Scrofuloderma  is  the  name  given  to  the  lesion  of  the  skin 
which  may  occur  during  the  course  of  a  tuberculous  inflammation 
of  the  subcutaneous  tissues,  lymphatic  glands  or  lymphatic  vessels. 
The  afiFected  skin  becomes  red  and  swollen,  and  is  penetrated  by 
sinuses.  Finally,  it  breaks  down  to  form  a  shallow  irregular  ulcer, 
with  undermined  edges  and  unhealthy  granulations  secreting  thin  pus. 
There  is  little  or  no  tendency  to  heal.  A  form  of  scrofulous  ulcer, 
known  as  Bazin's  Disease  {Erythema  induratum  scrofalosorum)  com- 
mences as  a  subcutaneous  nodule,  usually  on  the  leg  below  the  knee,  but 
occasionally  in  other  situations ;  the  skin  over  the  nodule  becomes  red 
and  livid,  and  breaks  down  to  form  a  circular  ulcer  with  sharply  defined 
edges ;  there  is  little  or  no  pain  or  tenderness ;  the  disease  rarely 
occurs,  except  in  young  women  and  boys  who  have  to  stand  for  long 
hours  at  their  work,  and  who  frequently  present  other  signs  of  tuber- 
culous disease.  The  ulcers  may  remain  for  a  long  time  or  may  slowly 
heal ;  they  are  apt  to  recur. 


(C)  DISEASES  DUE  TO  MYCELIAL  FUNGI. 

Actinomycosis  of  the  skin  is  rare,  and  usually  secondary  to 
disease  of  the  deeper  tissues ;  it  is  due  to  the  growth  of  the  Ray  fungus 
setting  up  suppurative  inflammation  of  the  tissues. 

The  involved  skin  becomes  reddened  and  thinned,  gives  way  at  one 
or  more  places,  usually  on  some  part  of  the  face  or  neck,  and  a  puru- 
lent fluid  is  discharged  containing  yellow  granules  1-3  mm.  in  diameter. 
On  microscopical  examination  these  granules  are  found  to  consist  of 
the  fungus.  The  diagnosis  from  scrofuloderma,  sarcoma,  or  carbuncle 
•depends  on  the  microscopical  examiuation.    The  occupation  of  the 
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patient  is  also  suggestive  at  times,  since  horses  or  cattle  ai-e  the  usual 
sources  of  infection. 

FaVUS,  Tinea  Favosa,  is  rare  in  England,  but  common  in 
Scotland  and  on  the  Continent.    The  scalp  is  usually  affected,  but  any 
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FIG.  67.-Hair  with  Favus  fung,.B.   A,  A,  chains      FlO.  68.-Ha.r  from  a  case  of  T>ne^  ton 
of  spores  projecting  beyond  the  edges  of  the  surans  loaded  ;vth  Bpores. 

hair;B,sporesbetweentheflbresofthehair;  ends  of  han-;  b,  [»Pf « 

C,  D,  b;oken.up  root  end  of  the  hair,  with  fibres ;  e,  c  ragged  edges  of  han .  (M  Call 

masses  of  spores  between  the  lamlnaj.  Andereon.) 
(Kiichenmeister.) 

part  of  the  body  may  be  the  seat  of  the  disease,  which  appears  first  as 
a  reddish  itching  patch,  and  this  soon  presents  minute  circular  spots 
of  a  sulphur-yellow  colour ;  these  project  and  enlarge,  the  centre  is 
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depressed  and  pierced  by  a  hair,  so  that  a  yellow  scutulum  or  favus 
cup  IS  formed,  which  is  10-12  mm.  in  diameter. 

Neighbouring  cups  become  confluent  to  form  a  continuous  thick 
yellow  crust,  with  an  irregular  honeycombed  surface,  which  emits 
a  peculiar  mouse-like  odour.  Isolated  cups  are  usually  found  at  the 
margin  of  the  main  patch.  On  removal  of  the  crust,  the  skin  presents 
a  reddened  appearance,  is  slightly  depressed  and  sometimes  scaly  ;  in 
late  stages  the  skin  becomes  thin  and  white  and  devoid  of  hair.  The 
hairs  are  loose,  dry,  and  brittle;  they  fall  out,  the  folUcles  atrophy  and 
permanent  baldness  may  result.  On  non-hairy  parts  the  favus  cups 
present  the  same  appearance,  and  circular  rings  of  red  papules  are 
often  found.    The  nails  may  also  be  affected  by  favus. 

The  fungus  causing  the  disease  is  Acliorion  Schunleinii ;  it  can  be 
found  by  soaking-affected  hairs  or  yellow  crusts  in  liquor  potass*,  and 
pressing  them  out  beneath  a  cover-glass.  It  consists  of  a  branching 
mycelium  (Fig.  67),  the  threads  of  which  are  made  up  of  ovoid  seg- 
ments, 3-4  /X  in  diameter,  placed  end  to  end ;  nucleated  spores  are 
also  present  of  comparatively  large  size,  7  in  diameter;  they  are 
arranged  either  in  rows  or  in  groups. 

Ring-WOrm. — Eecent  researches  have  shown  that  Ringworm  is 
not  due  to  a  single  parasite,  but  that  under  this  term  at  least  two,  and 
IJrobably  three  or  more  diseases  are  included,  each  of  which  is  caused 
by  a  distinctive  fungus.  Some  of  these  cannot  at  present  be  distin- 
guished clinically ;  both  a  microscopical  examination  and  cultivations 
are  required.  While  awaiting  further  investigation,  the  following 
forms  may  be  provisionally  described  : — 

(1)  Small  Spored  Ringworm  due  to  Microsporon  Audouini  (Fig. 
68).  This  chiefly  attacks  the  scalp,  and  is  almost  exclusively  re- 
stricted to  children ;  in  London  and  Paris  it  is  the  cause  of  the  great 
majority  of  cases  of  ringworm  of  the  scalp ;  in  some  other  countries 
it  appears  to  be  much  less  common.  The  fungus  lies  around  the  hair, 
forming  a  greyish  sheath ;  the  spores,  about  half  the  size  of  favus 
spores,  are  arranged  irregularly  and,  if  numerous,  may  form  a  kind 
of  mosaic  on  the  outside  of  the  affected  hair ;  the  mycelia  penetrate 
into  the  interior  of  the  shaft,  and  grow  downward  towards  the  root. 
The  hair  shaft  becomes  eaten  away,  the  edges  are  frayed,  and  it  breaks 
off  a  little  beyond  the  orifice  of  the  follicle,  a  brittle  stump  being  left 
projecting  above  the  surface  of  the  skin.  This  form  of  ringworm  is 
very  I'ebellious  to  treatment. 

(2)  Large  Spored  Ringworm  due  to  Trichophyton  megalospovon,  the 
two  chief  species  of  which  are  endothrix,  situated  entirely  inside  the 
hair;  and  ectothrix,  which  is  found  on  the  outside  of  the  hair  as  well 
as  within  the  shaft. 
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The  spores  are  larger  than  those  of  the  Microsporon,  and  are 
arranged  in  definite  chains;  the  mycelium  is  short  and  regularly 
jointed.  The  fungus  grows  upward  from  the  root,  the  shaft  breaks 
off  at  the  mouth  of  the  follicle,  leaving  no  projecting  stump.  The 
endothrix  fungus  is  sometimes  found  on 
the  scalp,  and  is  the  cause  of  a  large 
proportion  of  cases  of  body  ringworms. 
The  edothrix  is  the  chief  cause  of 
ringworm  of  the  beard  and  nails,  and 
is  found  also  on  the  body;  it  is  said 
to  be  especially  liable  to  cause  sup- 
purative lesions ;  according  to  some 
authors,  it  is  always  derived  from  an 
infected  animal.  The  large-spored  are 
more  easily  cured  than  the  small-spored 
ringworms. 

For  clinical  purposes  it  is  best  to 
consider  ringworm  of  the  skin  under 
three  headings — viz.,  Tinea  tonsurans, 
ringworm  of  the  scalp;  Tinea  sycosis 
or  Tinea  larhas,  ringworm  of  the  hairy 
parts  of  the  face;  Tinea  circinata, 
ringworm  of  the  non-hairy  parts  of 
the  skin.  For  ringworm  of  the  nails, 
see  page  153. 

Tinea  tonsurans  occurs  in  several 
forms,  viz. :  (a)  Microsporon  Ring- 
worm of  the  scalp  forms  in  England 
the  great  majority  of  cases — according 
to  some  authors  90  per  cent.  It  is 
almost  confined  to  children,  and  the 


most  common  age  is  from  five  to  ten 


years.  The  disease  commences  as  a 
small  red  papule  round  the  orifice  of 
a  hair  follicle ;  this  spreads  at  the 
periphery  to  form  a  red,  slightly  raised 
patch  covered  with  greyish-white  scales, 
through  which  project  the  stumps  of 
broken  hairs.    The  patch  enlarges  up 

to  2-5  cm.  in  diameter,  and  may  coalesce  with  others  to  form  an 
irregular  area,  which  may  involve  almost  the  entire  scalp;  smaller 
patches,  "satellite  patches,"  are  frequently  found  in  the  neighbourhood 
of  the  larger  area.    The  hairs  are  dull  in  colour,  very  brittle,  and 


Fig.  69.— Hair  from  a  case  of  Tinea 
sycosis— A,  rupture  of  superior  ex- 
tremity of  liair  ;  B,  rupture  of  in- 
ferior extremity  of  hair;  C  C  C, 
epidermic  tunic  of  the  hair ;  D  D, 
isolated  spores ;  E  E,  cliains  of  spores 
(Bazin).  This  is  a  good  example  of 
"large-spore  ringworm";  compare 
with  Fig.  68,  which  is  a  "small-spore 
rinsworra." 
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broken  off  about  4  mm.  from  the  level  of  the  skin;  the  stumps  are 
often  bent  or  twisted,  the  extremities  frayed  out  like  a  brush,  and 
when  extracted  the  part  within  the  follicle  is  frequently  covered  by 
an  opaque  greyish-white  sheath.  Examined  under  the  microscope 
after  soaking  for  a  short  time  in  liquor  potass^,  the  hair  shafts  are 
seen  to  be  infiltrated  with  the  spores  and  mycelial  threads  of  the 
fungus. 

The  margins  of  the  patches  are  usually  sharply  defined;  the 
spreading  edge  often  presents  a  narrow  red  zone,  and  occasionally  a 
few  small  vesicles. 

The  disease  is  of  long  duration,  and  may  last  for  years,  but  it 
usually  disappears  before  puberty. 

Some  cases,  Disseminated  Ringworm,  show  no  distinct  patches; 
but  diseased  stumps  are  found  isolated  or  in  groups  scattered  all  over 
the  scalp. 

Bald  Ringworm  is  also  described,  and  is  believed  by  Dr.  Crocker  to 
be  identical  with  one  form  of  Alopecia  areata.  The  hair  falls  out  over 
a  small  defined  area,  leaving  a  smooth  bald  spot.  It  may  occur  on  an 
old  patch  of  ordinary  ringworm. 

(b)  Trichophyton  Ringworm  of  the  scalp  is  less  frequent  and  less 
severe  than  the  preceding  variety.  The  hairs  break  off  on  a  level  with 
the  skin,  leaving  no  projecting  stumps,  but  often  appearing  as  black  dots 
on  the  skin  ;  if  extracted  there  is  no  white  fungus  sheath  to  the  root 
of  the  hair,  and  on  microscopical  examination  the  characteristic  arrange- 
ment of  the  larger  spores  in  chains,  and  the  regularly  jointed  mycelium 
are  seen. 

(c)  Kerion  is  the  name  given  to  ringworm  in  which  the  irritation 
of  the  skin  produces  suppuration  in  the  hair  follicles.  The  affected 
area  forms  a  red,  raised,  tender  patch,  soft  and  boggy  to  the  touch, 
and  discharging  pus  from  a  number  of  points,  which  are  the  orifices  of 
dilated  hair  follicles.  The  stumps  of  the  hairs  are  thrown  off,  and 
when  the  inflammation  subsides  a  bald  red  patch  is  left  on  which  hair 
slowly  reappears ;  in  some  cases  the  hair  follicles  are  destroyed,  and 
permanent  baldness  results. 

Tinea  barbae,  Hyphogenic  SycoEis,  due  to  Trichophyton  ectothrix,  is 
often  the  result  of  infection  by  a  shaving-brush,  or  from  contact  with 
infected  animals.  It  is  limited  to  the  hairy  regions  of  the  face,  and 
affects  only  adult  males.  The  disease  begins  as  a  red  itching  spot, 
enlarging  to  form  a  scaly  patch  or  ring,  on  which  may  be  seen  the 
brittle  opaque  stumps  of  diseased  hairs.  In  most  cases  the  inflamma- 
tion is  severe,  and  the  hair  follicles  become  the  seat  of  suppuration. 
The  skin  is  swollen,  and  presents  tender,  red,  prominent  nodules,  in 
which  are  seen  points  of  suppviration  with  loosened  hairs.  Microscopi- 
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cal  examination  of  the  affected  hairs  shows  the  spores  in  chains,  and 
the  mycelium.  In  very  severe  cases  the  follicles  are  destroyed  and 
permanent  bald  patches  result. 

Tinea  circinata  occurs  on  any  part  of  the  body,  but  most  commonly 
on  the  face,  neck,  arms  and  hands  of  children.  It  not  infrequently 
accompanies  ringworm  of  the  scalp.  It  appears  as  a  small,  slightly 
raised  spot,  spreading  at  the  edges  to  form  a  circular  patch  10-25  mm. 
or  more  in  diameter.  The  edges  are  well  defined;  the  surface  is 
reddish  in  colour,  and  covered  by  branny  scales.  As  the  periphery 
extends  the  centre  gradually  fades  and  clears  up,  so  that  a  ring  is 


(i  div.  =.ooi  in.) 

Fig.  70.— Shows  the  clusters  of  spores  and  the  tubes  of  Microsporon  furfur. 
(M'Call  Ajiderson.) 

formed,  having  a  raised  red  scaly  border  3  to  6  mm.  in  breadth.  The 
ring  may  coalesce  with  neighbouring  rings  to  form  gyrate  figures 
covering  a  large  area.  Scrapings  of  the  epithelium  show  either  the 
Microsporon  or  the  Triclwj^liyton. 

When  the  fork  and  adjacent  parts  are  affected,  the  disease  is 
often  called  by  the  misleading  name  of  Eczema  marginatum.  Owing 
to  the  warmth  and  moisture  the  disease  spreads  rapidly,  and  covers 
large  areas ;  the  border  is  broad,  and  there  ^may  be  moist  exudation 
with  formation  of  crusts  and  abundant  scales. 

Tinea  versicolor  or  Chloasma  is  found  almost  entirely  on  the 
covered  parts  of  the  trunk  as  yellowish-brown  or  buff-coloured  patches 
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of  various  shapes  and  sizes.  It  commences  as  small  spots,  scarcely 
raised  above  the  surface,  and  very  slightly  scaly  at  the  margin  • 
neighbouring  spots  enlargefand  coalesce  to  form  large  areas  coverinc^ 
the  greater  part  of  the  back  and  chest.  A  scraping  of  epithelial 
scales  from  the  edge  of  a  patch,  when  examined  under  the  microscope 
shows  a  network  of  mycelium  studded  with  collections  of  round  spores 
Microsporon  furfur  (Fig.  70).  ' 

Erythrasma,  a  somewhat  rare  disease,  similar  to  Tinea  versicolor, 
but  of  darker  colour,  occurs  in  the  folds  of  the  axilla,  or  in  the  fork 
and  neighbouring  parts.  It  is  due  to  a  small  fungus,  Microsporon 
minutissimum. 

Alopecia  areata  is  probably  a  parasitic  disease  of  a  fungoid  nature. 
As  the  parasite  has  not  yet  been  satisfactorily  identified,  the  disease 
will  be  described  with  other  diseases  of  the  hair  (see  p.  151). 


ANIMAL  PARASITES. 

Scabies,  Itch,  is  a  contagious  disease  characterised  by  itching 
■of  the  skin,  and  is  caused  by  Acarus  scabiei,  the  so-called  itch 
insect.  The  lesions  on  the  skin  are  multiform,  and  are  either  due  to 
the  actual  presence  of  the  parasite  in  the  skin  or  to  the  resulting 
scratching. 

The  characteristic  lesion  is  the  burrotv  (Fig.  71),  a  tunnel  formed  in 
the  skin  by  the  female  acarus,  in  which  the  eggs  are  deposited  and 
hatched.  On  the  surface  of  the  skin  it  appears  as  a  white  or  dark  line 
■(usually  the  latter,  from  particles  of  dirt  adherent  to  the  slightly 
roughened  epidermis  forming  the  roof  of  the  burrow),  3-17  mm.  in 
length,  and  often  more  or  less  curved  or  sinuous.  At  the  deeper  end 
of  the  tunnel  the  parasite  is  to  be  found,  while  the  eggs  in  various 
stages  of  development  occupy  the  remainder  of  the  burrow. 

The  parasite  may  be  obtained  for  examination  by  carefully  scraping 
the  epidermis  over  the  deeper  end  of  a  burrow  with  a  pin  until  the 
roof  is  broken  through  ;  the  acarus  may  then  be  picked  out  by  the  pin, 
to  the  point  of  which  it  usually  clings.  This  process  requires  care  and 
patience,  and  sometimes  a  better  result  is  obtained  by  excising  the 
whole  of  a  burrow  by  means  of  a  pair  of  scissors  curved  on  the  flat, 
and  transferring  the  piece  of  epidermis  to  a  slide  for  microscopical 
■examination. 

The  female  acarus  forms  a  minute,  oval,  white  speck,  .^-.4  mm. 
in  length,  and  just  visible  to  the  naked  eye.  Under  the  microscope 
{Fig.  72)  it  is  seen  to  possess  four  pairs  of  legs,  the  two  anterior  pairs 
having  suckers  at  the  extremities,  the  two  posterior  ending  in  bristles 
or  setee.    The  male  is  smaller  than  the  female,  and  the  fourth  pair  of 
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Iflfs  are  also  furnished  with  suckers  ;  it  does  not  burrow,  but  wanders 
over  the  surface  of  the  skin. 

The  mouth  of  a  burrow  is  often  marked  by  a  papule,  vesicle,  or 
pustule,  the  result  of  inflammation  set  up  by  the  presence  of  the 
parasite. 

The  secondary  lesions,  due  to  scratching,  consist  of  linear  wheals, 
excoriations,  papules,  vesicles  and  pustules,  with  crusts  of  dried  blood, 
pus,  or  serum.  The  pustules  are  the  result  of  inoculation  with  pus 
cocci  from  the  finger  nails  or  some  similar  source. 

The  parts  most  frequently  affected  are  the  interdigital  webs  and 
dorsal  aspect  of  the  fingers,  the  flexor  surface  of  the  wrist,  the  penis  and 
neighbouring  parts  ;  in  children  the  toes  are  often  aifected.    The  scratch 


Fig.  71.— a  burrow  containing  a  female  Acarus  witli  the  head  directed  to  the  Wind  end  of  the 
burrow.  Within  the  acarus  Is  an  egg.  Behind  the  acarus  and  in  a  row  one  after  the  other, 
with  their  long  axis  placed  transversely  to  the  long  axis  of  the  burrow,  there  are  ten  ova  in 
various  stages  of  development.  Between  the  ova  are  black  irregularly-shaped  faecal  masses. 
{After  Neumann.) 

marks  may  be  on  any  part  of  the  body  accessible  to  the  fingers ;  the 
bulk  of  the  eruption,  however,  is  nearly  always  to  be  found  on  the 
lower  half  of  the  body,  that  is  below  a  transverse  line  drawn  across 
the  abdomen  and  arms  at  the  level  of  the  umbilicus,  the  arms  hanging 
down  at  the  side.  In  patients  who  sit  much  on  hard  seats,  the  gluteal 
region  is  much  affected;  as  are  also  parts  that  are  subject  to  pressure 
from  belts  or  tight  clothing. 

The  characteristic  feature  of  scabies  is  the  variety  of  inflammatory 
lesions  with  their  distribution ;  the  presence  of  a  burrow  is  conclusive, 
but  in  cleanly  persons  the  usual  black  line  is  not  always  seen,  and 
careful  search  must  be  made  with  a  lens,  especially  on  the  hands.  In 
children  also  whose  epidermis  is  thin,  burrows  are  frequently  very 
short  and  difficult  to  find.    A  pustular  eruption  on  the  hands  is  always 
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suspicious  of  scabies.  As  scabies  is  very  contagious,  inquiry  should 
always  be  made  for  other  cases  in  the  same  house.  Eczema  affecting 
the  hands  is  sometimes  confusing;  the  greater  number  of  vesicles 
arranged  in  groups  and  the  absence  of  burrows  are  usually  sufficient 
to  distinguish  it  from  scabies. 


Fig.  72. — Female  Acarus. 


Pediculosis,  Phthiriasis,  occurs  in  three  forms,  according  to 

the  tbree  species  of  lice  which  are  found  as  human  parasites.  These 

are  named  from  their  habitat,  Pediculus  capitis,  Pediculus  corporis  vel 

vestimentorum,  and  Pediculus  pubis. 

Pediculus  capitis. — The  head-louse  lives  and  breeds  in  the  hair  of 

the  scalp;  it  is  about  2  mm.  long  and  half  as  much  broad,  and  of  a 

dirty-white  colour ;  it  consists  of  a  triangular  head,  a 

thorax,  to  which  are  attached  three  pairs  of  legs,  and 

an  abdomen  which  comprises  the  bulk  of  the  body  of 

the  animal.    (Fig.  73.) 

The  lice  are  found  wandering  about  the  roots  of 

the  hair,  while  the  ova  ("nits")  are  found  as  small 

white  or  grey  specks  (Fig.  74)  glued  laterally  to  the 

hair  shafts ;  owing  to  their  mode  of  attachment  the 

fio.  73.— Pedicnius   nits  can  be  made  to  slide  along  the  hair  shaft  towards 
capitis.  (M'Call    .  . 
Anderson.)         its  apex,  but  not  towards  its  root. 

The  presence  of  the  parasites  excites  intense  itch- 
ing and  scratching,  especially  in  the  occipital  region.  Excoriations 
are  formed  which  become  inoculated  by  pus  cocci,  and  pustules  are 
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produced.  This  process  spreads  until  the  back  of  the  head  becomes 
covered  with  a  thick  mass  of  matted  hair,  crusts,  and  dried  secretions, 
beneath  which  is  found  a  suppurating  surface.  The  name  Eczema 
impetiginodes  is  often  applied  to  this  condition.  The  sub-occipital 
glands  are  enlarged  and  may  suppurate.  Children  are  most  frequently- 
attacked  by  lice,  but  adults  of  uncleanly  habits  are 
by  no  means  exempt. 

Pediculus  corporis,  or  body-louse,  is  larger  than 
the  head-louse  (Fig.  75),  and  wanders  over  the 
surface  of  the  trunk;  it  inhabits  the  clothes  of 
old  and  dirty  people,  especially  the  folds  of  the 
underclothing  about  the  neck  and  shoulders. 

The  characteristic  lesion  is  a  minute  haemor- 
rhagic  speck,  just  visible  to  the  naked  eye,  and  not 
raised  above  the  surface  of  the  skin.  The  itching 
is  most  intense,  and  the  skin  of  the  affected  area 
is  covered  with  a  typical  scratch  eruption,  made 
up  of  linear  wheals  and  excoriations,  small  papules 
with  a  dried  blood  crust  on  the  summit,  occasional 
pustules,  and,  in  chronic  cases,  much  pigmenta- 
tion of  the  skin ;  this  chronic  condition  is  often 
spoken  of  as  "  Vagabond's  disease."  The  diagnosis 
often  rests  on  the  distribution  of  the  scratch 
eruption  and  on  the  type  of  patient ;  the  charac- 
teristic hgemorrhagic  speck  can  be  usually  found 
with  a  lens,  and  an  examination  of  the  under- 
clothing may  reveal  the  parasite,  though  it  must 
be  remembered  that  patients  frequently  change 
their  clothing  before  presenting  themselves  for 
medical  examination. 

Pediculus  Pubis. — The  crab-louse  is  broader, 
smaller,  and  flatter  than  the  other  lice.    It  is  found 
in  the  pubic  hair  and  occasionally  on  the  hair  of  the 
face  or  axilla.    Its  presence  leads  to  great  irritation  and  scratching,  with 
similar  results  to  those  produced  by  the  pediculus  capitis  on  the  head. 

Other  Animal  Parasites. 

Pulex  irritans,  the  common  flea,  produces  a  slightly  raised  red  spot, 
with  a  central  puncture  often  marked  by  a  speck  of  blood,  which 
persists  as  a  petechia  after  the  hypersemic  papule  has  disappeared. 

Cimex  lectularius,  the  bed-bug,  produces  a  raised  red  spot,  similar 
to  but  larger  than  that  caused  by  a  flea,  and  more  persistent  and 
irritating ;  a  purpuric  spot  remains  for  some  time  and  undergoes  the 
usual  changes  in  colour. 


Fig.  74. — Young  Pediculus 
pubis  and  Nits  adher- 
ing to  a  hair,  from 
a  case  of  Phthiriasis 
palpebrarum.  (Dr.  C. 
Fred.  Pollok.)  x  30 
diam. 
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Leptus  autumnalis,  the  harvest  bug,  bores  into  the  skin  and  causes 
a  papular  eruption,  which  itches  and  leads  to  scratching  and  the 
consequences  thereof.  The  lower  part  of  the  legs  are  usually  first 
affected. 

Gnats,  mosquitoes,  bees,  wasps,  and  some  caterpillars  cause  papules 
and  wheals,  with  much  itching  and  irritation,  and  sometimes  con- 
siderable swelling. 

Acarus  foUiculorum  is  a  parasite  frequently  found  in  the  seba- 
ceous glands  ;  it  is  of  elongated  shape,  one-sixth  to  one-third  mm. 
in  length,  and  consists  of  a  head,  a  thorax  with  four  pairs  of  rudi- 


Fig.  75.— Pediculus  cor- 
poris, female.  (M'Call 
Anderson.) 


FlQ.  76. — Pediculus  pubis. 
(M'Call  Anderson.) 


Fig.  77. — Acarus  foUiculorum,  fully 
matured  specimen,  dorsal  view. 
(Nayler.) 


mentary  legs,  and  a  tapering  abdomen  which  forms  about  one-half  the 
entire  length  of  the  animal.  It  does  not  give  rise  to  any  symptoms 
in  man. 

Elephantiasis,  Elephantiasis  Arabum,  is  not  primarily  a  disease 
of  the  skin,  but  of  the  lymphatic  vessels,  which  are  obstructed  by  the 
embryos  of  the  Filaria  sanguinis  hominis.  The  result  is  an  enormous 
hypertrophy  of  the  skin  and  subcutaneous  tissues.  The  affected  part, 
often  the  leg  {Barhadoes  leg)  or  scrotum,  is  enormously  swollen,  but 
does  not  pit  on  pressure.  The  skin  is  thickened,  hard,  smooth,  or 
irregular  from  dilated  lymphatic  vessels.  The  latter  often  rupture 
and  discharge  clear  or  milky  fluid  ;  pigmentation  of  a  variable  character 
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is  frequently  present.  This  disease  is  one  of  tropical  climates,  but  a 
similar  condition  of  hypertrophy  of  the  skin  and  subcutaneous  tissues 
is  sometimes  found  apart  from  parasites,  being  caused  by  lymphatic 
obstruction  due  to  previous  disease. 

Other  parasites,  such  as  the  Guinea-worm  (Dracuncidus  mecUnensis), 
the  chigoe  (Pulex  penetrans),  are  found  only  in  tropical  climates;  they 
attack  the  skin,  and  cause  ulceration  and  suppuration. 

CLASS  IV.— LOCAL  DISEASES  OF  THE  SKIN  NOT 
ATTRIBUTABLE  TO  PARASITES. 

These  constitute  the  largest  group  of  skin  diseases,  and  include 
diseased  processes  of  the  most  varied  pathological  character.  The 
following  description  is  based  entirely  upon  the  clinical  appearances 
from  which  the  d'iagnosis  has  to  be  made.  The  most  obvious  character- 
istics of  the  lesion  are  used  as  a  means  of  separating  them  into  con- 
venient groups  ;  since  many  diseases  present  more  than  one  lesion,  or 
present  different  appearances  in  different  stages,  the  same  disease  will 
sometimes  be  found  in  two  or  more  groups.  A  description  of  each 
disease  is  given  under  its  most  typical  aspect;  when  included  in  other 
groups  the  student  is  referred  to  the  page  upon  which  this  description 
will  be  found. 

(A.)  The  Changes  in  the  Skin  are  Alterations  of  Colour 
only.  .       .   ^1,  ^ 

These  conditions  may  be  divided  into  two  sections ;  m  the  farst 
section  the  disease  consists  in  an  alteration  in  the  amount  or  distri- 
bution of  the  cutaneous  pigmentation ;  in  the  second  the  changes  are 
vascular  in  character, 

A. — Pigmentary  Changes. 
Chloasma  uterinum,  a  discoloration  of  the  skin  in  women,  is 
symptomatic  of  pregnancy  or  of  disease  of  the  reproductive  organs;  its 
typical  form  represents  a  brown  band  across  the  forehead  and  spread- 
in-  over  the  temples,  which  fades  at  the  margins  into  normal  skm. 
Similar  patches  are  found  along  the  linea  alba,  round  the  nipples,  and 
occasionally  on  the  cheeks  and  other  parts  of  the  body.  In  brunettes 
the  colour  may  be  nearly  black.  The  spots  or  patches  usually  disappear 
spontaneously  after  labour  or  on  recovery  from  the  disease  which 
caused  them. 

Lentigo,  Ephelides,  Freckles,  are  small  spots  of  brown  or  yellow 
pigment,  occurring  chiefly  on  parts  of  the  body  which  have  been 
exposed  to  the  sun,  viz.,  the  face  and  the  backs  of  the  hands  They 
occur  in  patients  with  fair  complexion  and  delicate  skin.    In  early 
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life  similar  pigment  spots  form  the  first  lesions  of  a  rare  disease  Xero 
derma  pigmentosum.  "i'^ease,  ^ero- 

N^vus  pigmentosus,  Pigmentary  Mole,  is  sometimes  merely  a 
collection  o  brown  pigment  in  the  skin  ^N.vus  spilus),  but  more 
commonly  at  :s  shghtly  raised  from  the  surface  and  may  be  covered 
T^  Z  I  t  brown  o 

variable.  The  margin  is  sharply  defined  from  the  normal  skin  In 
many  cases  na^vi  are  present  at  birth,  or  they  appear  during  early 
infancy  and  persist  through  life.  s  J' 

Xanthelasma  Vitiligoidea,  is  not  very  common;  it  forms  yellow 
patches  of  irregular  shape,  often  level  with  the  normal  skin  but  some- 
times slightly  raised  above  it;  tlie  edges  of  a  patch  are  sharply  defined 
The  eyelids  are  the  commonest  site,  then  the  neighbouring  parts  of 
the  face  and  temples  and  the  lobules  of  the  ears.  The  condition  is 
sometimes  met  with  in  patients  suffering  from  jaundice 

Leucoderma  Vitiligo,  consists  in  a  deficiency  of  pigment  over 
limited  areas  of  skin  ;  there  is  often  an  excessive  pigmentation  in  the 
parts  immediately  surrounding  the  diseased  areas.  The  disease  appears 
in  the  form  of  white  patches,  i-io  cm.  or  more  in  diameter,  of  irregular 
shape  but  having  well-defined  convex  borders,  which  sharply  contrast 
with  the  deeper  colour  of  the  surrounding  skin.  The  patches  enlarge 
peripherally,  coalesce,  and  may  spread  over  nearly  all  the  body  the 
hair  on  the  affected  skin  turns  white.    Recovery  rarely  occurs. 

Albinismus  is  a  congenital  absence  of  pigment  from  the  body  •  when 
complete  the  skin  is  white  or  pinkish,  the  hair  white,  and  the  eye 
appears  pink  owing  to  the  absence  of  pigment  in  the  iris  and  choroid. 

B. — Vascular  Changes. 

Erythema  simplex  is  a  patchy  redness  of  the  skin  due  to  the  action 
of  some  irritant,  such  as  friction,  heat  {Erythema  ah  igne),  the  rays  of 
the  sun  {Erythema  solare),  or  chemical  irritants.  Sometimes  transient 
patches  of  erythema  {Erythema  fuyax)  appear  as  a  reflex  result  of  irrita- 
tion of  the  gums  or  alimentary  canal,  or  apart  from  any  apparent 
cause.  Erythematous  patches  may  constitute  the  first  stage  of  eczema, 
or  other  forms  of  inflammation  of  the  skin. 

Erythema  intertrigo  is  a  redness  of  the  skin  due  to  friction  of 
contiguous  surfaces,  such  as  the  groins  and  thighs  of  children,  or 
beneath  the  mammae  in  obese  females.  Erythema  Iseve  is  a  more 
or  less  diffuse  redness,  often  seen  on  skin  affected  with  oedema. 
Erythema  pernio.  Chilblains:  Red  patches  occur  on  the  fingers, 
toes,  or  other  exposed  parts  of  the  body  where  the  circulation  is  fee°ble  i 
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exposure  to  cold  is  the  common  cause,  and  especially  in  persons  of 
weak  circulation.  If  exposed  to  friction,  chilblains  may  become  in- 
flamed and  ulcerated. 

Erythema  paratrimma  is  the  redness  of  the  skin  which  is  exposed 
to  pressure  when  patients  are  confined  to  bed ;  it  is  especially  liable 
to  form  when  there  is  any  disease  of  the  spinal  cord.  If  not  relieved, 
ulceration  takes  place,  and  the  well-known  bed-sore  (Decubitus)  is 
formed. 

Rosacea  is  a  condition  of  enlargement  of  the  superficial  vessels  of 
the  skin,  chiefly  affecting  the  middle  third  of  the  face.  At  first  the 
redness  is  in  the  form  of  temporary  flushing,  but  soon  the  individual 
vessels  become  distinct  and  the  condition  is  persistent,  though  at  some 
times  it  is  more  marked  than  at  others. 

The  disease  varies  in  degree  from  the  few  dilated  vessels  seen  on 
the  cheeks  of  outdoor  workers,  to  the  network  of  vascularity  seen  on 
the  cheeks,  nose  and  neighbouring  parts  in  chronic  alcoholics.  The 
course  of  the  individual  vessels  can  be  traced ;  they  may  be  emptied 
by  pressure,  quickly  refilling  when  the  pressiire  is  removed.  In 
chronic  cases  there  is  frequently  thickening  and  infiltration  of  the 
affected  skin,  with  a  tendency  to  inflammation  of  the  sebaceous 
glands  (Acne  rosacea).  Alcoholism,  chronic  dyspepsia,  exposure  to  the 
weather  or  to  frequent  changes  of  temperature  are  common  causes  of 
this  condition. 

Cutaneous  Nsevus  is  a  vascular  growth  in  the  skin,  made  up  of 
dilated  capillaries  or  veins.  It  is  found  as  a  red  or  purple  patch, 
of  variable  size  and  shape.  One  form  (N^vus  araneus)  consists  of  a 
central  red  spot  with  radiating  dilated  vessels ;  other  forms,  of  uniform 
dark-red  colour,  are  large  enough  to  cover  a  considerable  surface  of  skin, 
port-wine  stain,"  or  ^'mother's  mark."  Pressure  empties  the  blood- 
vessels, which  gradually  refill  when  the  pressure  is  removed.  Nsevi 
are  often  present  at  birth,  or  appear  soon  after;  they  occasionally 
develop  in  adults;  they  may  either  remain  stationary  or  gradually 
increase  in  size;  small  niBvi  aranei  sometimes  disappear  sponta- 
neously. 

Purpura  is  a  name  given  to  hemorrhage  into  the  skin  as  a  result 
of  disease.  It  is  often  symptomatic  of  severe  forms  of  the  specific 
fevers  and  of  advanced  anemia;  it  occurs  also  in  acute  rheumatism 
{Peliosis  rheumatica)  and  in  scurvy.  Apart  from  these  conditions 
cases  of  purpura  occur  without  obvious  cause  ;  in  some  of  them  thrombi 
of  micro-organisms  have  been  found  in  the  vessels  of  the  skin;  hence 
idiopathic  purpura  is  sometimes  classed  as  a  specific  disease. 

The  skin  presents  numerous  red  or  purple  spots  of  all  sizes,  from 
petechia  up  to  large  irregular  patches ;  they  do  not  disappear  on 
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pressure,  and  undergo  the  usual  changes  in  colour  seen  in  a  bruise 
The  legs  are  usually  first  affected,  but  in  severe  cases  (pZZ 
to?2on-/iaOTca)  the  greater  n-irf  of  fV,o  K  i  ,    •      ,  K^ntpwa 

.,.if>,  fv.  6>reai;er  pait  ot  the  body  may  be  involved,  together 

with  the  mucous  membranes,  so  that  hemorrhage  may  occur  from 
nose,  mouth,  respiratory  tract,  stomach,  or  rectum 

of  i^.r'^  "  '  T'f "^"^"^        °"  -  result 

stir,  h-"       T  '  ^"PP^^"^^^  part.  The 

skin  I    hin,  smooth,  glossy,  and  without  furrows  ;  redder  than  normal 

pain  is  often  present. 
Raynaud  s  Disease,  in  the  first  stage,  manifests  itself  by  pallor  and 
numbness  in  the  second  stage  by  cyanosis  of  the  affected  parts  of  t^e 
hands,  feet  or  ears.    It  is  nearly  always  symmetrical,  and  may  remain 
or  pass  on  to  the  third,  or  gangrenous,  stage. 


FIG.  78.-Dr.  Buiy's  Case  of  Symmetrical  Gangrene  in  Peripheral  Neuritis  (Med.  Chronicle,  1899). 

(B.)— The  Consistence  of  the  Skin  is  increased,  with  op 
without  alterations  in  Colour. 

Callositas,  Tylosis,  is  a  localised  thickening  of  the  epidermis,  usually 
found  on  the  palms  and  soles,  and  due  to  intermittent  pressure  from 
the  use  of  tools,  much  walking  or  similar  causes.  Distinct  elevations 
of  the  surface  occur  in  severe  cases.  The  term  tylosis  is  usually  used 
when  a  wide  area  of  epidermis  is  involved. 

Eczema,  in  the  chronic  form,  causes  a  marked  increase  in  the  con- 
sistency of  the  skin;  usually  other  signs  of  the  disease  are  present,  but 
the  induration  may  persist  for  some  time  after  the  more  superficial 
changes  have  disappeared,  especially  when  it  occurs  on  the  hands. 
Scleroderma,  Hide-bound  Disease,  occurs  in  two  distinct  forms  :— 
(a)  Diffuse  Scleroderma  is  rare,  and  begins  about  the  face  or  neck 
or  on  the  upper  part  of  the  body  as  a  hardening  of  the  skin,  without 
change  of  colour.  There  is  usually  no  swelling  of  the  skin,  the  affected 
area  does  not  pit  on  pressure,  and  the  skin  cannot  be  pinched  up  from 
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the  subcutaneous  tissues.  The  joints  become  stiff,  and  finally  the 
ability  to  move  them  is  completely  lost.  In  other  cases  oedema  is  an 
early  symptom,  which,  later,  gives  place  to  induration  and  shrinking. 
After  some  time  the  affected  skin  may  show  reddish  patches,  with 
yellow  or  brown  pigmentation.  The  greater  part  of  the  body  may  be 
affected,  and  the  disease  may  last  for  years. 

Circumscribed  Scleroderma,  Morphoea,  Keloid  of  Addison,  pre- 
sents itself  as  an  irregular-shaped  patch,  of  a  pale  yellow  or  ivory 
colour,  surrounded  by  a  zone  of  purplish  hyperaemia ;  the  patch  is 
neither  raised  nor  markedly  depressed ;  the  skin  feels  like  parchment 
or  leather,  is  smooth,  dry,  and  can  often  be  pinched  up.  In  place  of 
patches,  bands  are  sometimes  found,  which  look  not  unlike  cicatrices ; 
they  may  form  grooves  or  ridges  on  the  skin.  Several  patches  may  be 
present.  These  lesions  are  not  usually  symmetrical.  The  disease  may 
last  for  years,  some  patches  disappearing  whilst  new  ones  are  forming. 

Sclerema  neonatorum  occurs  either  congenitally  or  soon  after  birth. 
It  consists  in  an  induration  of  the  skin,  usually  commencing  in  the 
lower  limbs ;  the  affected  part  is  cold,  tense  and  waxy-looking,  and  the 
whole  body  may  become  as  rigid  as  in  rigor  mortis.  The  disease  is 
rare;  it  can  only  be  confused  with  a  still  rarer  condition,  (Edema 
neonatorum,  which  is  almost  unknown  in  England,  and  is  rapidly  fatal. 

(O  — The  Skin  presents  superfleial,  small,  localised 
Elevations ;  secondary  lesions  are  only  produced  by  scratch- 
ing- or  other  local  irritation. 

Clavus,  Corn,  is  a  localised  thickening  of  the  epidermis,  similar  to  a 
callosity,  and,  like  the  latter,  is  the  result  of  pressure.  A  corn  is  usually 
more  elevated  than  a  callosity ;  the  epidermis  grows  downwards  into 
the  skin,  causing  atrophy  of  the  papillae,  and  the  formation  of  a  pit 
which  is  filled  by  the  epidermis  plug  ;  pressure  on  the  elevated  horny 
substance  causes  acute  pain.  The  toes  are  the  parts  chiefly  affected  ; 
when  the  corn  is  between  adjacent  surfaces  the  epidermis  is  mace- 
rated by  the  moisture  and  a  "  soft "  corn  is  produced. 

Verruca,  Wart,  is  a  small  projecting  growth,  composed  of  hyper- 
trophied  papillte  covered  by  a  thick  layer  of  horny  epidermis ;  warts 
may  be  pointed,  flattened  or  filiform,  single  or  in  enormous  numbers. 
When  recent,  they  are  pink  in  colour  ;  when  old,  yellowish-brown. 
The  hands  of  children  are  the  most  common  sites ;  in  old  people  the 
scalp  may  be  affected ;  but  no  part  of  the  skin  is  exempt.  Venereal 
Warts  occur  on  the  perineum,  penis,  vulva  or  other  moist  situation  as 
the  result  of  irritating  discharges ;  they  vary  in  size,  are  pink  or  red 
in  colour,  and  are  usually  covered  by  a  foul  white  secretion.  Angiokera- 
toma is  a  rare  condition,  in  which  little  warty  growths  are  found  on 
the  hands  and  feet,  together  with  dilated  blood-vessels. 
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Nsevus  pigmentosus  and  Xanthelasma  (aheady  described,  page  134) 
not  infrequently  form  distinct  elevations  of  the  surface,  as  well  as 
changes  in  the  colour  of  the  skin. 

Milium  is  a  small,  white,  hard,  sebaceous  tumour,  situated  just 
beneath  the  epidermis.  The  tumours  are  usually  about  the  size  of  a 
millet-seed,  and  may  be  very  numerous.  The  upper  part  of  the  face  is 
the  commonest  site;  the  penis,  scrotum  and  labia  minora  are  also 
affected.  Occasionally  milia  coalesce  to  form  flat  masses,  5-10  mm. 
m  diameter,  and  a  deposit  of  calcareous  salts  may  take  place,  giving 
rise  to  cutaneous  calculi. 

Comedones  are  pointed  papules  with  a  black  spot  at  the  apex. 
They  are  due  to  blocking  of  the  duct  of  a  sebaceous  gland  by  a  plug 
of  sebum.  The  face  is  the  part  most  frequently  affected,  especially  the 
nose,  cheeks  and  forehead ;  the  back  and  chest  also  are  common  sites. 
When  carefully  squeezed  the  sebaceous  plug  is  expressed  as  a  thin, 
white  cylinder,  looking  not  unlike  a  small  maggot;  one  end  is  usually 
black  from  accumulated  dirt  in  the  orifice  of  the  duct.  When  in- 
flamed the  comedo  becomes  enlarged,  red  and  tender,  and  forms  the 
first  stage  of  Acne  vulgaris. 

Molluscum  contagiosum  consists  of  a  small  growth  on  the  skin, 
2-12  mm.  in  diameter,  sessile  or  pedunculated,  of  a  yellowish  colour 
and  firm  consistence.  The  top  is  usually  pitted  with  a  small  central 
hole,  from  which  a  little  milky  semi-fluid  material  can  often  be  ex- 
pressed. Two  or  three  growths  may  be  present  on  the  face,  hands, 
arms,  mammae  or  genitals;  sometimes  they  are  scattered  all  over 
the  body. 

Keratosis  pilaris  is  a  roughened  condition  of  the  skin,  due  to  the 
formation  of  a  number  of  papules  at  the  orifices  of  the  hair  follicles. 
The  papules  are  about  the  size  of  a  pin-head,  and  the  colour  of  the 
normal  skin,  or  darker  from  dirt ;  they  are  hard,  and  are  composed  of 
horny  cells.  The  extensor  surfaces  of  the  limbs  are  chiefly  affected. 
If  spread  over  a  large  area  the  disease  gives  to  the  skin  the  appearance 
of  a  permanent  "goose  skin." 

Pityriasis  rubra  pilaris  presents  small,  hard,  red,  conical  papules 
at  the  orifices  of  the  hair  follicles  ;  in  the  centre  of  each  papule  is  a 
single  atrophied  hair.  The  back  of  the  hands,  arms,  knees  and  lower 
part  of  the  trunk  are  chiefly  affected.  The  palms,  soles,  face,  scalp  and 
other  parts  of  the  body  frequently  present  dry  scaly  patches  resembling 
psoriasis,  and  the  eruption  may  be  almost  universal.  The  disease  is 
very  rare  in  England ;  it  is  believed  to  be  identical  with  Lichen  ruber 
acuminatus. 

Prurigo  is  a  rare  disease,  which  usually  begins  in  early  infancy,  and 
persists  through  life.    It  must  be  carefully  distinguished  from  Pmritii^, 
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or  the  symptom  of  itching,  which  is  common  to  many  forms  of  skin 
disease.  In  prurigo,  the  lesions  consist  of  minute  papules,  more  easily 
felt  than  seen,  as  they  are  of  the  colour  of  the  skin.  They  chiefly 
occur  on  the  extensor  surfaces  of  the  limbs ;  on  the  trunk  they  are 
attended  by  intense  itching  and  scratching,  with  the  usual  effects  of 
the  latter  upon  the  skin. 

Lichen  urticatus  or  Papular  Urticaria  occurs  chiefly  in  children, 
and  consists  of  small  red  papules  which  often  appear  in  crops,  or 
remain  after  the  subsidence  of  urticarial  wheals.  They  cause  much 
itching  and  irritation,  and  the  tops  of  the  papules  are  usually  scratched. 
The  eruption  may  remain  for  a  considerable  time.  This  disease  is  a 
variety  of  urticaria  not  uncommon  in  babies,  and  a  history  of  distinct 
wheals  can  be  obtained  should  none  be  present  when  the  patient  is 
first  seen. 

Erythema  multiforme  occurs  frequently,  with  slight  febrile  symp- 
toms, pains  in  the  body  and  limbs  of  rheumatic  character  and  gastric 
disturbance  ;  these  symptoms,  however,  may  be  absent.  The  lesion  con- 
sists of  red  papules  {Erijthema  papulatum)  of  varying  size ;  these  may 
remain  discrete  or  run  together  to  form  slightly  elevated  red  patches  of 
irregular  shape.  The  swelhng  and  redness  often  disappear  from  the 
centre  of  the  papule  or  patch,  so  that  a  ring  {Erythema  annulare)  is 
formed,  and  by  the  coalescence  of  neighbouring  rings,  gyrate  figures 
{Enjthema  gyratum)  are  produced.  The  distribution  is  variable,  but 
more  or  less  symmetrical ;  the  backs  of  the  hands  are  almost  in- 
variably affected ;  sometimes  the  lesions  are  found  on  the  mucous 
membranes.  Occasionally  the  papules  develop  into  vesicles  or  bullse 
{Erythema  hullosum),  or  haemorrhage  may  occur  into  some  of  the 
lesions. 

Lichen  ruber  planus  is  a  somewhat  rare  disease,  characterised  by 
discrete  papules,  2-4  mm.  in  diameter,  of  a  peculiar  bluish-red  colour 
and  ang  ular  outline.  The  apex  is  flattened,  and  either  smooth  or 
capped  by  a  tiny  scale ;  the  centre  is  often  depressed  or  umbilicated. 
The  papules  when  once  formed  do  not  enlarge,  but  fresh  papules 
appear  between  those  already  present,  until  confluent  patches  are  pro- 
duced of  various  sizes  and  shapes.  These  patches  are  of  a  purplish 
colour,  raised,  firm  and  often  covered  with  thin  scales;  they  may 
persist  for  a  long  time,  and  leave  brown  pigmentation,  or  even  super- 
ficial scarring.    Itching  is  often  severe. 

The  commonest  sites  are  the  flexor  surfaces  of  the  wrists  and  fore- 
arms, and  the  inner  sides  of  the  knee  ;  any  part  of  the  skin  may  be 
affected  as  well  as  the  mucous  membranes,  where  it  forms  pearly-grey 
patches ;  as  a  rule  the  eruption  is  symmetrical,  but  one  side  is  often 
more  affected  than  the  other. 
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Occasionally,  acute  attacks  occur,  and  the  whole  body  may  be 
covered  m  a  few  days;  the  papules  are  then  brighter  red  in  colour 
and  are  shining;  the  flat  tops  and  the  angular  outlines  are  similar 
to  those  of  the  more  chronic  type. 

Papular  Eczema' is  one  of  the  earlier  forms  of  lesion  which  ecze- 
matous  inflammation  may  present;  it  is  sometimes  called  Lichen 
simplex,  and  the  papules  may  undergo  further  change  into  vesicles 
{Lichen  agrius)  or  into  scaly  patches  {vide  page  141). 

Seborrhoeic  Dermatitis,  especially  affecting  the  trunk,  is  often  of 
a  papular  character  {vide  page  145). 

(D.)  The  Skin  presents  Wheals  or  Localised  (Edema. 

Urticaria,  Nettle-rash,  is  characterised  by  the  evanescent  character 
of  the  eruption,  and  by  the  intense  itching  of  the  skin.  The  lesion 
consists  of  "wheals,"  slightly  raised  elevations  above  the  surface  of 
the  skin,  of  various  shapes  and  sizes,  but  always  very  broad  in  pro- 
portion to  their  height,  and  red  or  white  in  colour.  They  may  attain 
their  full  size  in  a  few  seconds,  and  disappear  within  an  hour,  or  may 
last  several  days.  In  children  persistent  papules  {Lichen  urticatus) 
are  often  left  after  the  wheals  have  disappeared.  Successive  crops  of 
wheals  may  continue  the  disease  for  an  indefinite  time.  Constitutional 
disturbance  of  a  febrile  character  may  be  present,  together  with  de- 
rangement of  the  alimentary  canal.  The  attack  can  often  be  traced 
to  ingesta,  as  shellfish,  or  to  particular  kinds  of  fruit;  in  certain 
persons  some  drugs  occasionally  produce  nettle-rash.  The  mucous 
membranes  may  be  affected,  producing  a  difliculty  of  breathing  or  of 
swallowing;  syncope  occasionally  occurs  when  the  eruption  affects  a 
large  ai^ea  of  the  body.  Sometimes  the  wheals  are  of  large  size  and 
pit  on  pressure;  to  this  form  the  name  of  Giant  Urticaria  is  given. 
In  some  conditions  wheals  may  be  obtained  by  mechanical  irritation 
of  the  skin ;  this  condition  is  known  as  Factitious  Urticaria. 

Angio-neurotic  CEdema  is  closely  allied  to  the  giant  form  of  urti- 
caria ;  the  face  is  often  affected.  A  sudden  localised  swelling  of  the 
skin  and  subcutaneous  tissues  appears,  usually  of  the  natural  colour  of 
the  skin,  but  sometimes  reddish ;  the  swelling  pits  on  pressure,  it  dis- 
appears rapidly  or  slowly,  and  often  recurs  in  another  site.  The 
absence  of  itching  distinguishes  it  from  urticaria. 

(E.)— Vesicles  or  bullae  are  present  containing  clear  or 
slig-htly  turbid  fluid. 

Miliaria,  Sudamina,  are  minute  vesicles  filled  with  clear,  slightly 
acid  fluid.  They  are  due  to  the  accumulation  of  sweat  beneath  the 
epidermis  as  a  result  of  profuse  perspiration,  and  hence  are  frequently 
found  in  the  course  of  many  febrile  diseases.  In  ordinary  cases  there 
is  no  redness  of  the  skin,  but  sometimes  the  glands  become  inflamed 


ECZEMA. 


141 


and  give  rise  to  small  red  papules  topped  by  a  tiny  vesicle,  Miliaria 
rubra.  Two  forms  of  Miliaria  rubra  have  received  special  names,  one 
affecting  the  trunk  in  infants,  called  Strophulus,  or  red  gum  ;  another, 
more  papular  in  character,  chiefly  occurring  in  hot  countries  and 
following  profuse  sweating,  is  known  as  Miliaria  papulosa,  or  piicklij 
heat,  and  gives  rise  to  much  discomfort  from  pricking  and  tingling 
sensations. 

Eczema  is  the  most  common  of  all  diseases  of  the  skin,  and 
manifests  itself  by  a  great  variety  of  lesions  according  to  the  stage  of 
inflammation  reached  in  each  particular  case,  and  the  nature  and  extent 
of  the  secondary  lesions.  The  essential  feature  is  the  superficial  inflam- 
mation of  the  skin ;  in  the  great  majority  of  cases  the  vesicular  stage 
occurs  at  some  period  of  the  disease,  giving  rise  to  a  serous  discharge 
and  the  formation  of  crusts  of  dried  serum  ;  hence  the  old  name  "  Moist 
tetter  "  is  an  appropriate  designation.  It  must  be  remembered  that 
the  vesicular  or  weeping  stage  of  eczema  may  be  only  of  short  dura- 
tion, and  that  many  cases  present  no  sign  of  moisture  at  the  time 
when  they  first  come  under  observation. 

Many  different  names  have  been  applied  to  the  varieties  of  eczema. 
Some  are  useful  as  indicating  the  stage  of  the  disease  at  the  time  of 
observation ;  others,  such  as  acute,  suh-acute,  and  chronic,  as  indicating 
the  type  of  inflammation  ;  and  still  others  to  indicate  a  local  distri- 
bution which  is  often  attended  by  a  characteristic  appearance  and 
course.    The  ordinary  forms  of  eczema  are  : — 

(i.)  Eczema  ertjthematosum,  which  usually  occurs  on  the  face  as 
diffuse  red  patches,  with  much  heat  and  some  swelling  of  the  cellular 
tissue ;  the  superficial  epidermis  is  shed  as  fine  scales,  and  the  inflam- 
mation either  subsides  or  passes  on  to  a  more  intense  degree. 

(2.)  Eczema  papulosum,  Lichen  simplex,  is  characterised  by  the 
formation  of  red  papules,  usually  on  the  extensor  surfaces  of  the  trunk 
and  limbs  ;  the  papules  vary  in  number ;  with  a  lens  they  may  often  be 
seen  to  be  capped  by  a  tiny  vesicle ;  the  vesicles  may  rupture,  the 
serous  discharge  dries  up,  and  the  epidermis  4s  shed  in  the  form  of 
scales.  The  papules  often  coalesce  and  form  raised  red  patches. 
There  is  much  itching  and  irritation,  which  leads  to  scratching  and 
excoriations. 

(3.)  Eczema  vesiculosum  occurs,  most  frequently,  on  the  flexor  surfaces 
of  the  joints,  behind  the  ears,  between  the  fingers,  or  anywhere  where 
the  skin  is  thin.  It  appears  first  as  a  red  patch,  which  burns  and  itches, 
and  upon  which  a  number  of  minute  vesicles  containing  clear  serum 
soon  form.  The  vesicles  rupture,  and  the  serum  forms  a  discharge 
which  is  often  copious  and  may  continue  for  some  time  ;  the  discharge 
is  a  clear,  watery  fluid,  and  stiffens  linen  on  drying.    If  scanty,  the  dis- 
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charge  dries  up  to  form  yellow  gummy-looking  crusts,  on  removal  of  which 
the  red,  moist,  exuding  surface  is  seen.  By  the  continual  formation 
of  fresh  crops  of  vesicles  the  disease  may  be  kept  up  for  a  long  time 

(4.)  Eczema  rubrum  is  a  still  more  intense  degree  of  inflammation 
and  often  affects  large  tracts  of  skin,  especially  on  the  lower  extre- 
mities;  the  inflamed  surface  is  bright  red  and  moist,  discharging  large 
quantities  of  serum  which  soak  into  the  dressings  and  stiffen  them 
on  drying     Yellow  crusts  are  also  formed,  and  not  infrequently  are 
mixed  with  a  little  blood  from  rupture  of  the  distended  capillaries 
_     (5.)  Eczema  >^quamosum  is  a  much  less  intense  inflammation  and 
IS  often  a  later  stage  of  the  more  acute  conditions  ;  it  is  also  the 
form  in  which  sub-acute  eczema  most  commonly  occurs,  the  intensity 
of  the  inflammation  never  reaching  the  degree  necessary  for  vesicle 
formation.    The  limbs  and  neck  are  frequently  affected,  but  no  part  of 
the  body  IS  exempt;  the  face  may  present  a  very  mild  form,  some- 
times called  Piiyriasis  simplex.     The  disease  occurs  in  the  form  of 
irregular  patches  of  variable  size  and  red  colour;  the  mar<.in  is  ill- 
defined,  gradually  fading  into  healthy  skin.    The  surface  of  the  patch 
IS  covered  by  scales  of  epidermis  which  vary  in  amount;  they  are  easily 
detached,  exposing  the  red  surface  beneath.    On  pinching  up  the  skin 
It  IS  felt  to  be  thickened  and  indurated.    This  form  of  eczema  is  very 
often  associated  with  seborrhoea. 

(6.)  Eczema  rimosum  occurs  most  frequently  on  the  hands  {Eczema 
palmare)  and  wrists  of  people  who  work  in  irritating  material,  such  as 
sugar,  chemicals,  or  soap  and  water;  it  also  affects  the  soles  of  the 
feet  and  other  parts  of  the  body  where  a  thickened  epidermis  is  subject 
to  stretching  by  the  movements  of  the  joints.    There  is  much  thicken- 
ing and  induration  of  the  skin,  with  hypertrophy  of  the  epidermis ; 
the  normal  elasticity  of  the  skin  is  impaired  or  lost,  movement  of  the 
joints  is  interfered  with,  and  cracks  take  place  in  the  lines  of  flexure 
of  the  thickened  skin;  the  cracks  extending  through  the  epidermis 
expose  the  red  tender  surface  of  the  papilla  and  form  painful  fissures, 
which  sometimes  bleed.    If  vesicles  form,  they  rarely  rupture,  but  are 
visible  as  semi-transparent  spots  beneath  the  thickened  epidermis, 
which  have  been  compared  to  boiled  sago  grains.    When  the  hands  are 
affected,  the  nails  may  be  involved,  and  present  thickening,  furrows, 
or  other  deformity. 

(7.)  Eczema  pustulosum,  Eczema  impetiginodes,  is  due  to  secondary 
inoculation  of  the  inflamed  skin  by  pus  cocci;  pustules  form  on  the 
eczematous  surface  with  greenish  crusts  of  dried  pus.  This  complica- 
tion is  not  uncommon ;  it  is  distinguished  from  Impetigo  contagiosa 
by  the  fact  that  the  pustules  in  the  latter  disease  occur  on  healthy 
skin  and  not  on  an  already  inflamed  surface. 


HERPES. 


In  a  typical  case  of  eczema,  several  of  its  varieties  are  present 
together,  the  skin  presenting  papules,  vesicles  and  raised  patches, 
crusts  and  weeping  surfaces,  or  thickened  skin  covered  with  scales, 
according  to  the  stage  and  degree  of  inflammation  present  at  each 
affected  part. 

Eczema  may  persist  for  years,  but  usually  by  successive  outbreaks 
of  a  more  or  less  acute  character,  each  of  which  leaves  behind  an 
increase  of  inflammatory  infiltration,  so  that  the  affected  skin  becomes 
thick  and  hard  in  proportion  to  the  chronicity  of  the  disease.  When 
a  patch  of  eczema  disappears,  no  scars  are  left;  the  skin  may  be 
pigmented  for  some  time,  especially  after  chronic  eczema  of  the  lower 
extremities.  A  patient  who  has  once  suffered  from  eczema  is  very 
liable  to  recurrence  of  the  disease. 

In  typical  cases  there  is  no  difficulty  in  diagnosis;  many  cases, 
however,  are  far  from  typical,  and  special  attention  must  be  paid  to 
the  presence  or  the  history  of  "weeping"  surfaces,  to  the  multiform 
character  of  the  lesions,  to  the  history  of  previous  attacks,  to  the  pre- 
sence of  itching  and  to  the  distribution  of  the  diseased  areas. 

Cheiro-pompliolyx,  dysidrosis,  a  disease  limited  to  the  hands  and 
feet,  consists  of  vesicles  situated  beneath  the  horny  epidermis,  through 
which  they  appear  as  small  translucent  spots ;  when  numerous  and 
closely  set,  they  coalesce  into  irregular  bullse.  The  skin  is  not  red- 
dened, but  there  is  often  burning  or  tingling.  After  seven  to  ten 
days  the  contents  are  absorbed,  and  the  epidermis  peels  off,  leaving 
normal  skin  beneath.  It  is  very  liable  to  recur,  especially  in  hot 
weather. 

Erythema  multiforme. — Frequently  the  red  papules  (noticed  on 
P-  139)  pi'csent  a  further  development,  and  a  vesicle  or  small  bulla 
forms  upon  the  red  surface.  One  form  is  so  peculiar  in  its  appearance 
as  to  have  received  the  name  of  Erythema  iris  or  Herpes  iris  ;  it  occurs 
as  a  red  papule,  which  soon  becomes  a  vesicle;  as  this  enlarges  the  centre 
is  absorbed  and  a  vesicular  ring  is  left  surrounded  by  a  red  areola ;  in 
other  cases,  a  ring  is  absorbed  leaving  a  central  vesicle  surrounded  by 
a  depressed  purple-red  ring,  which  is,  in  its  turn,  surrounded  by  a 
white  vesicular  ring  bounded  externally  by  a  red  areola. 

Occasionally  the  number  of  rings  may  be  increased,  or  irregular 
figures  may  be  formed  by  the  coalescence  of  neighbouring  lesions. 

Herpes  is  a  term  now  applied  to  an  eruption  of  neurotic  origin, 
characterised  by  groups  of  vesicles  on  a  reddened  base.  Three  forms 
are  commonly  described — 

(i.)  Herpes  facialis  or  fehrilis  occurs  in  association  with  acute 
pneumonia,  bronchitis,  ordinary  catarrh  and  some  specific  fevers.  The 
lips,  nose  and  adjacent  parts  are  usually  affected.    One  or  more  groups 
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of  vesicles  rapidly  form  on  an  inflamed  base,  and  the  contents  dry  up 
into  a  scab,  which  soon  falls  off,  leaving  a  healthy  surface. 

(2.)  Herpes  pre2^^lt^al^s  or  genUalis  occurs  on  the  prepuce  and 
neighbouring  parts  in  males  and  occasionally  on  the  vulva  in  females 
Vesicles  are  formed  on  an  inflamed  base,  they  rupture,  and  shallow 
ulcers  are  produced  which  cause  much  irritation,  but  gradually  heal 
The  disease  may  be  kept  up  by  the  formation  of  fresh  crops  of  vesicles 
The  lesions  may  be  few  or  numerous ;  care  must  be  taken  to  distin- 
guish them  from  venereal  sores. 

(3.)  Herpes  Zoster,  Zona,  Shingles,  consists  of  an  eruption  of  red 
papules,  which  rapidly  become  vesicles,  situated  on  an  inflamed  base ; 
the  vesicles  are  arranged  in  groups,  which  correspond  in  distribution  to 
the  branches  of  some  cutaneous  nerve ;  one  of  the  intercostal  nerves 
is  most  commonly  affected,  the  eruption  then  forming  a  girdle  (Zona) 
round  half  the  trunk  from  spine  to  sternum.  The  branches  of  the 
fifth  cranial  nerve  or  the  nerves  of  the  limbs  may  also  be  involved. 
Neuralgic  pain  is  often  present  along  the  course  of  the  affected  nerve, 
and  may  persist  for  some  time  after  the  eruption  has  disappeared! 
The  vesicles  either  rupture  or  dry  up  into  scabs ;  these  fall  off  and 
leave  reddish  spots,  which  gradually  disappear. 

Dermatitis  herpetiformis  is  a  somewhat  rare  disease  in  which 
multiform  lesions  occur,  associated  with  itching  and  burning  of  the 
skin.  The  eruption  consists  of  erythematous  spots,  vesicles  and  bullse, 
less  frequently  of  wheals,  pustules  or  papules ;  these  different  lesions 
are  found  on  all  parts  of  the  skin  irregularly  distributed  in  various 
combinations :  vesicles  on  a  red  base  are  the  most  characteristic  and 
usually  predominate.  The  onset  is  often  sudden,  and  recurrence  is  the 
rule ;  when  the  disease  occurs  in  pregnant  women  it  is  usually  called 
Herpes  gestationis. 

Pemphigus  presents  an  eruption  of  bullae  of  variable  size,  from  that 
of  a  vesicle  up  to  3  or  5  cm.  in  diameter ;  some  are  surrounded  by  a  red 
areola,  others  apparently  spring  from  healthy  skin ;  they  form  rapidly 
and  appear  in  successive  crops.  Any  part  of  the  body  may  be  affected  ; 
the  bullse  may  be  few  in  number  and  limited  to  one  region,  or  almost 
the  whole  skin  may  be  involved.  The  blebs  contain  clear  or  slightly 
turbid  serum,  which  in  a  few  days  is  either  absorbed  or  is  discharged 
by  rupture  of  the  blebs ;  the  epidermic  covering  dries  up  and  falls 
off,  leaving  a  red  stain. 

A  rare  and  fatal  form  of  the  disease  is  Pemphigus  foliaceus,  in  which 
the  whole  body  may  be  involved.  The  eruption  consists  of  flaccid 
bullse  which  rupture  and  form  foliaceous  crusts  covering  a  raw  in- 
flamed surface.  Another  form  occurs  in  new-born  infants — Pemphigus 
neonatorum. 
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(F.)  There  is  Persistent  Desquamation  from  the  Affected 
Skin,  with  op  without  Redness. 

Psoriasis  is  a  common  disease  which  usually  commences  over  the 
patella  and  the  olecranon  processes  as  small,  raised,  red  spots  covered  by 
silvery-grey  adherent  scales.  On  completely  removing  the  scales,  the 
red  surface  exhibits  to  the  lens  a  number  of  bright  red  dots.  The 
spots  increase  in  size,  and  coalesce  to  form  large  patches  of  varied 
outline.  Different  names  are  applied  to  the  different  appearances  pre- 
sented, such  as  punctata,  when  the  spots  are  small ;  guttata,  when  they 
are  about  5-6  mm.  in  diameter,  and  look  like  drops  of  mortar  on  the 
skin;  rmmmularis,  when  larger;  circ.inata  and  gijrata,  when  rings  or 
gyrate  figures  are  formed  by  involution  of  the  central  part  of  each 
patch  and  coalescence  of  neighbouring  rings;  universalis,  when  the 
whole  of  the  body  is  involved.  The  eruption  is  dry  throughout  the 
whole  course  of  the  disease,  and  the  spots  or  patches  are  sharply  defined 
from  the  healthy  skin.  The  extensor  surfaces  of  the  limbs  are  the 
most  common  sites ;  the  scalp  is  often  involved,  then  the  trunk,  and, 
less  frequently,  the  face  and  flexor  surfaces  of  the  limbs  ;  the  eruption 
is  usually  symmetrical,  and  may  spread  over  the  whole  of  the  skin. 
The  general  health  is  hardly  affected,  and  recurrence  commonly  takes 
place  after  apparent  cure. 

Pityriasis  rubra,  Exfoliative  Dermatitis,  is  rare,  and  begins  as 
a  red  patch  on  the  chest  or  arms;  this  rapidly  spreads,  and  other 
patches  form  and  coalesce,  so  that  in  a  few  days  the  whole  surface  of 
the  body  is  involved,  and  presents  a  bright  red  colour ;  it  is  covered 
by  thin  scales,  small  and  branny  on  the  face,  but  forming  large  flakes 
on  the  trunk  and  limbs.  The  scales  are  shed  copiously.  There  is 
often  burning  and  tingling,  but  not  much  itching.  The  skin  is  but  little 
thickened ;  discharge  is  usually  absent,  and,  if  present,  it  does  not  stiffen 
linen.  The  patient  may  be  in  good  health,  but  sometimes  the  constitu- 
tional disturbance  is  severe,  and  in  elderly  people  may  lead  to  a  fatal 
result.  Occasionally  the  disease  assumes  an  epidemic  form.  Some 
cases  of  exfoliative  dermatitis  are  secondary  to  other  diseases  of  the 
skin,  such  as  psoriasis,  eczema  or  lichen  planus. 

Seborrhoea  and  Seborrhoeic  Dermatitis. — Seborrhcea  is  a  condition 
of  over-activity  of  the  sebaceous  glands,  the  secretion  of  which  is 
altered  in  composition  and  increased  in  amount ;  this  diseased  condition 
of  the  cutaneous  glands  frequently  causes,  or  at  any  rate  is  associated 
with,  a  superficial  inflammation  of  the  skin  presenting  peculiar  char- 
acters, but  at  the  same  time  closely  resembling  in  many  of  its  features 
eczema  and  psoriasis  or  other  cutaneous  inflammation.  Two  forms  of 
seborrhoea  are  common,  viz.  : — 

Sebo7'rhoea  oleosa  (see  p.  102),  in  which  the  skin,  chiefly  on  the  face, 
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has  a  shining  greasy  look  from  the  presence  of  oily  secretion  ■ 
sometimes  oily  drops  can  be  seen  oozing  from  the  mouths  of  the  ducts' 
and  the  surface  is  usually  soiled  by  adherent  dirt.  On  the  scalp  and 
hairy  parts  a  greasy  crust  of  fat  and  epitheHum  is  formed. 

Sehorrhma  sicca  chiefly  affects  the  scalp  and  other  hairy  parts ;  it 
consists  in  an  accumulation  of  the  dried  fatty  secretions  of  the  cuta- 
neous glands  to  form  scales  {scurf  ov  dandriff),  which  cover  the  skin  and 
fall  in  showers  when  the  hair  is  brushed.  The  scales  may  be  scanty, 
and  adhere  to  the  skin  in  firm  layers;  they  have  a  greasy  look  and 
feel,  thus  differing  from  the  dry  silvery  scales  of  psoriasis;  when 
removed,  the  skin  beneath  is  white,  and  apparently  normal,  unless  some 
dermatitis  is  also  present.  The  disease  leads  to  atrophy  of  the  hair 
and  to  baldness. 

Sehorrhoeic  Dermatitis  is  an  inflammation  of  the  skin  due  to,  or 
closely  associated  with,  seborrhoea.    The  scalp  and  neighbouring  pirts 
of  the  face  and  neck,  the  axilla,  groin  and  neighbouring  parts,  the 
sternal  region,  and  the  groove  down  the  centre  of  the  back  are  the 
most  frequent  situations.    The  lesions  closely  resemble  the  less  acute 
forms  of  eczema,  especially  squamous  eczema,  but  are  often  punctiform 
at  the  commencement,  or  round  the  margins  of  a  spreading  patch  ;  each 
red  point  corresponds  to  the  orifice  of  a  duct.     The  scales  are  greasy, 
and  if  the  skin  is  irritated,  exudation  and  crusts  may  be  formed.  In 
other  cases  the  lesions  are  more  like  psoriasis,  but  are  less  sharply 
defined,  and  the  scales  have  not  the  dry  silvery  character.  The 
colour  of  sehorrhoeic  dermatitis  is  less  bright,  and  is  more  of  a  yellowish 
red  than  that  of  non-seborrhceic  inflammations.     A  peculiar  form 
affecting  the  trunk  is  known  as  Lichen  circtnatus ;  it  consists  of  red 
spots  spreading  peripherally,  and  healing  in  the  centre  to  form  rings ; 
the  central  portion  is  of  a  light  yellow-brown  colour,  and  the  red  borders 
are  scaly.    Neighbouring  rings  coalesce  to  form  gyrate  figures,  which 
may  cover  the  greater  part  of  the  trunk;  the  limbs  are  not  involved. 

The  diagnosis  rests  upon  the  presence  of  seborrhoea  upon  the  scalp 
or  other  parts,  upon  the  distribution  and  colour  of  the  eruption,  and 
upon  the  greasy  character  of  the  scales  and  crusts. 

Pitjrriasis  rosea  commences  as  a  red  patch  on  the  abdomen,  chest, 
neck  or  arm  ;  the  patch  is  slightly  raised  and  covered  by  fine  scales ;  it 
spreads  peripherally  and  fades  in  the  centre.  After  a  week  or  ten  davs 
a  number  of  bright  red  spots  appear,  and  undergo  similar  changes  ; 
rings  are  thus  produced  which  coalesce  to  form  irregular  gyrate  figures 
with  scaly  red  borders  and  a  pale  fawn-coloured  centre.  The  whole  of 
the  body  and  limbs  may  be  covered  in  two  or  three  weeks.  Itching  is 
slight,  as  a  rule ;  sometimes  there  is  a  little  febrile  disturbance  and 
after  a  few  weeks  recovery  occurs. 


PUSTULAR  DISEASES. 


Lupus  erythematosus  is  not  very  common ;  it  occurs  chiefly  on  the 
•face,  but  is  also  found  on  the  scalp,  the  ears,  the  hands  and  other  parts  of 
the  body  ;  the  cheeks  and  bridge  of  the  nose  are  often  affected  together, 
producing  the  so-called  "  butterfly  "  patch.  The  disease  commences  as 
a  red  spot  or  spots,  covered  by  a  yellow  adherent  greasy  scale.  If  this 
is  carefully  removed,  a  process  from  its  un4er  surface  is  seen  to  project, 
like  a  plug,  into  the  orifice  of  a  sebaceous  gland.  The  spots  spread 
peripherally,  and  coalesce  to  form  red  patches  of  variable  size,  covered 
with  similar  scales  and  plugs;  the  margin  of  each  patch  is  sharply 
defined,  is  slightly  raised  above  the  surface,  and,  generally,  presents 
■enlarged  blood-vessels.  After  an  indefinite  time  the  centre  of  the 
patch  becomes  depressed,  scales  no  longer  form,  and  a  white  super- 
£cial  scar  is  left ;  when  hairy  parts  are  involved,  permanent  baldness 
resiilts.  The  skin  of  the  affected  area  is  thickened,  and  feels  indur- 
ated; ulceration  hardly  ever  takes  place.  The  duration  is  very  pro- 
longed, progress  is  slow  and  often  intermittent,  periods  of  long 
■quiescence  being  interrupted  by  acute  exacerbations  and  rapid  exten- 
sion of  the  disease.  It  is  rarely  seen  at  the  extremes  of  life,  and  most 
■cases  commence  after  puberty. 

The  most  characteristic  features  are  the  superficial  scarring  of 
the  central  part  of  the  patch,  the  greasy  scale  and  the  dilated  vessels ; 
the  apple-jelly  nodules  of  lupus  vulgaris  are  absent. 

Xeroderma  and  Ichthyosis  are  congenital,  dry,  scaly  conditions  of 
the  skin,  with  thickening  of  the  epidermis  and  deficient  secretion  of 
the  cutaneous  glands. 

In  the  mild  forms  {Xeroderma)  the  skin  is  dry,  rough,  slightly 
■scaly,  and  looks  dirty,  especially  over  the  elbows,  knees  and  extensor 
.surfaces  of  the  limbs.  In  more  severe  cases  (Ichthyosis)  the  scales  are 
large  and  polygonal,  and  resemble  those  of  a  fish  or  the  skin  of  a 
crocodile  ;  they  vary  in  colour,  and  may  be  nearly  black  ;  on  removal  the 
.skin  beneath  is  of  normal  colour.  The  worst  cases  {Ichtliyosis  hystrix) 
are  characterised  by  the  formation  of  horn-like  polygonal  masses  of 
■epidermis,  10-15  doidq-  in  height  and  of  a  dark  greenish  colour.  The 
.intermediate  skin  is  generally  xerodermatous,  but  may  be  healthy. 

(G.)  Pustules  are  present  on  the  Skin. 

The  chief  forms  of  primary  suppuration  of  the  skin  have  already 
been  described  as  parasitic  lesions  due  to  staphylococci  (p.  119);  in 
other  cases  there  is  secondary  inoculation  by  pus  cocci  of  an  already 
diseased  surface,  as  in  the  pustular  forms  of  eczema,  syphilis,  scabies 
and  ringworm.  There  remain  several  diseases  of  a  pustular  character 
but  of  uncertain  setiology,  which  will  be  described  in  this  section. 

Acne  vulgaris  commences  by  a  blocking  of  the  ducts  of  the  sebaceous 
.glands  with  retention  of  the  secretion,  giving  rise  to  a  Comedo  (see 
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p.  138).  After  a  time  inflammation  takes  place,  the  papule  increases 
in  size,  becomes  red  and  painful,  the  summit  presenting  a  yellow  spot 
due  to  the  formation  of  pus  ;  the  little  abscess  ruptures,  the  contents 
are  evacuated  and  healing  takes  place,  either  with  or  without  a  scar, 
according  to  the  depth  to  which  the  suppuration  has  extended. 

The  face,  neck,  shoulders  and  chest  of  young  adults  are  the  parts 
particularly  affected.  In  a  well-marked  case  of  acne,  comedones,  in- 
flamed papules  and  pustules  in  all  stages,  are  commonly  found  together; 
by  the  continual  formation  of  fresh  pustules  the  disease  may  be  pro- 
longed for  years. 

Acne  rosacea,  Gutta  rosse,  is  a  condition  of  hypertrophy  of  the 
vessels  of  the  face  {rosacea),  often  associated  with  disorder  of  the 
alimentary  canal,  abuse  of  alcoholic  stimulants,  or  uterine  derangements, 
and  leading  to  hypertrophy  of  the  tissues  and  a  formation  of  pustules. ' 

The  nose  is  usually  first  affected,  and  is  red,  with  distinct  tortuous 
blood-vessels  on  the  affected  part.  At  a  later  stage  nodular  thickenings 
of  the  nose  (so-called  "  grog  blossoms  ")  present  themselves,  and  may 
increase  in  size  so  as  to  cause  considerable  deformity.  From  the  nose 
the  disease  spreads  to  the  cheeks,  chin  and  forehead.  Combined  with 
the  vascular  hypertrophy  there  is  usually  suppurative  inflammation  of 
the  sebaceous  glands  of  the  affected  area. 

(H.)  Distinct  Tumoups  are  present  in  the  Skin,  with  or 
without  Ulceration  of  the  new  Growth. 

Fibroma  and  Neurofibroma  form  firm  growths  embedded  in  the 
skin ;  they  are  of  variable  size,  and  of  the  normal  colour  of  the  skin  ; 
the  neurofibromata  are  painful  and  tender,  and  may  be  multiple. 

Fibroma  molluscum  is  a  soft  growth  projecting  from  the  surface  of 
the  skin,  often  pedunculated  and  varying  in  size  from  a  pin's  head  to 
an  orange;  the  skin  over  the  tumour  is  often  flaccid  and  wrinkled. 
The  tumours  may  be  present  in  very  large  numbers,  or  a  diffuse 
growth  may  affect  a  large  tract  of  skin  and  reach  an  enormous 
size. 

Sebaceous  cysts  form  rounded,  painless,  slowly  growing  tumours  of 
vai'iable  size  ;  the  face  and  scalp  are  most  frequently  affected.  The 
skin  over  them  is  normal,  but  may  present  a  small  orifice  through 
which  part  of  the  contents  may  be  expressed.  Occasionally  they 
become  inflamed  and  may  ulcerate. 

Cutaneous  horn,  a  horny  excrescence,  may  originate  in  a  sebaceous 
cyst  or  an  overgrown  wart.  The  horns  vary  much  in  appearance.  The 
upper  part  of  the  head  is  the  commonest  situation  ;  the  disease  how- 
ever, is  very  rare. 

Keloid,  Keloid  of  Alibert,  is  a  nodular  growth  of  fibrous  tissue 
which  may  occur  on  scars  (so-called  false  keloid),  or  may  arise  spon- 
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taneously  It  forms  smooth,  white  or  pink  elevated  masses  of  various 
shapes  ■  the  most  common  condition  is  a  flat  rod-with  lateral  processes, 
situated  over  the  sternum.  Contraction  of  the  new-formed  tissue 
may  cause  deformity  of  the  surrounding  skin. 

Sarcoma  may  affect  the  skin  in  various  forms,  either  primarily  or 
secondarily;  in  many  cases  cutaneous  sarcomata  are  pigmented  {Melanotic 
sarcoma),  and  appear  as  one  or  more  raised  brown  or  bluish-black  spots 
which  enlarge  to  form  distinct  tumours ;  they  are  very  malignant,  and 
secondary  growths  quickly  form  and  prove  fatal.  They  may  originate 
in  a  pigmented  mole,  or,  occasionally,  by  the  side  of  a  finger-nail. 
Non-pigmented  sarcomata  sometimes  form  multiple  cutaneous  lesions 
on  various  parts  of  the  body. 

Mycosis  fungoides  appear  as  red  patches,  which  may  be  indistin- 
guishable from  eczema ;  later  on— it  may  be  after  months  or  years- 
small  red  tumours  of  a  fungating  character  appear  on  the  red  patches, 
and  increase  in  size  sometimes  to  several  inches  in  diameter.  These 
may  disappear  and  others  form ;  usually  ulceration  occurs  and  wears 
out  the  patient.    Any  part  of  the  body  may  be  affected. 

Epithelioma  frequently  affects  the  skin  of  the  lower  lips  or  genitals, 
but  may  occur  on  any  part  of  the  body.  It  begins  as  a  small  hard 
wart  or  nodule,  which  gradually  enlarges  and  becomes  adherent  to  the 
deeper  tissues.  The  surface  ulcerates,  and  a  constantly  spreading  ulcer 
is  produced,  having  raised,  indurated,  everted,  or  undermined  edges, 
and  an  irregular  base,  with  more  or  less  foul  discharge.  The  disease 
spreads  so  as  to  destroy  the  whole  structure  of  the  affected  part.  The 
nearest  lymphatic  glands  are  usually  enlarged  and  indurated, 

Rodent  Ulcer  occurs  chiefly  on  the  eyelid,  nose  or  cheek,  as  a  soft 
wart-like  growth,  which  breaks  down  in  the  centre  to  form  an  irregular 
ulcer,  with  hard  sinuous  edges  slightly  raised,  but  not  everted,  under- 
mined or  nodular.  The  surface  presents  few  granulations  and  little 
discharge.  Pain  is  absent  or  slight ;  the  disease  is  of  long  duration  ; 
the  neighbouring  lymphatic  glands  are  not  affected. 

(I.)  There  is  deep  Ulceration  of  the  Skin. 

Most  of  the  common  causes  of  ulceration  of  the  skin  have  already 
been  described,  viz.  : — 

Syphilis,  Tuberculosis,  Epithelioma  and  Rodent  Ulcer.— The  last-men- 
tioned disease  is  usually,  when  first  seen,  in  the  ulcerative  stage,  as  the 
initial  painless  papule  rarely  causes  a  patient  to  apply  for  relief. 

Another  form  of  ulceration  is  the  perforating  ulcer  of  the  foot  seen 
in  patients  suffering  from  locomotor  ataxy  ;  the  usual  site  is  beneath 
the  great  toe.  The  ulcer  is  circular  in  shape,  and  deep.  Ulceration 
is  often  the  result  of  gangrene,  as  in  bed-sore ;  on  the  lower  limbs 
ulcers  associated  with  varicose  veins  are  very  common. 
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(J.)  There  is  Gang-rene  of  the  Skin,  which  may  or  mav 
not  extend  to  the  deeper  Tissues.  ^  ^ 

Acute  decubitus,  Bed-sore,  is  gangrene  of  that  part  of  the  skin 
which  zs  compressed  by  the  weight  of  the  body  when  the  patient  is 

Z  Z'  f/  """^'^  ""'i  ^««P  ulceration  may 

be  left  after  separation  of  the  slough.  ^ 

Cancrum  oris  is  gangrene  of  the  substance  of  the  cheek,  com- 
mencing in  the  mouth  and  spreading  to  the  skin.    It  occurs  in  ;eakly 
children,  especially  after  various  specific  fevers.    Noma  is  a  similar 
condition  affecting  the  external  genital  organs  of  female  children. 
Senile  Gangrene  occurs  in  old  people  and  chiefly  on  the  lower  extremi- 
ties ;  It  commences  as  a  black  spot  on  the  toes  or  foot,  and  spreads 
to  a  variable  extent,  the  affected  area  becoming  usually  dried  up 
shrivelled-looking,  and  black.     Diabetic  Gangrene  also  affects  the 
lower  extremities  as  a  rule,  and  may  be  dry  or  moist.    The  urine 
should  be  examined  for  sugar  in  all  cases  of  gangrene.  Raynaud'^ 
Disease  in  its  advanced  stage  is  sometimes  called  Syvmetrical  Gangrene, 
lor  It  usually  affects  the  extremities  in  a  symmetrical  manner.  (See 
Fig.  78.)  ^ 

n.i!^*^^?^'''''''^  ^^^^      P^^sent,  with  or  without 

Other  Chang-es. 

Scars  often  afford  valuable  information  regarding  previous  diseases. 
Irauma  must  always  be  first  considered  and  excluded.    The  short 
linear  scars  arranged  in  parallel  groups  on  the  back  or  chest  tell  of 
previous  wet  cupping;  foveated  scars  on  the  arm,  of  successful  vaccina- 
tion; depressed  cicatrices  on  the  face  may  be  the  result  of  smallpox 
severe  acne,  or  sycosis.    Irregularly  shaped  larger  depressed  scars  on 
the  face  are  left  by  lupus;  more  superficial,  smooth,  white  scars,  by 
lupus  erythematosus;  syphilitic  ulceration  on  the  face  often  shows  its 
traces  in  loss  of  part  of  the  nose  or  in  irregular  and  deep  scarrin-  • 
linear  cicatrices  round  the  angles  of  the  mouth  are  usually  the  result  of 
congenital  syphilis.    Scars  on  the  side  of  the  neck  are  often  the  result 
of  past  tuberculous  adenitis;  on  the  back  of  the  neck,  of  boils  or 
carbuncles;  on  the  shoulders  and  upper  part  of  the  body,  of  acne. 
Linear  superficial  scars  of  a  white,  shining  character  on  the  abdomen 
(Strice  atrojjhicce—Linea  alhicantes)  are  due  to  localised  atrophy  of  the 
skin  following  previous  overstretching,  as  in  pregnancy  or  ascites. 
Scars  on  the  genitals  suggest  previous  venereal  disease,  chancre  or 
chancroid;    it   must,  however,  be  remembered  that  other  diseases 
leaving   scars  may  affect   the  genitals  as  well  as  other  parts  of 
the  body.     On  the  legs  circular  pigmented  scars  are  often  left  by 
syphilitic  ulcerations;  they  are  frequently  multiple,  and  are  generally 
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nearer  the  knee  than  the  scars  of  varicose  ulcers,  which  are  so 
commonly  found  just  above  the  ankles;  Bazin's  disease  also  gives  rise 
to  scars  of  a  very  similar  character. 

CLASS  V.-DISEASES  OF  THE  HAIR  AND  HAIR  FOLLICLES. 

Alopecia,  Baldness,  may  be  complete  or  partial,  diffuse  or  localised 
in  patches;  it  is  due  to  many  causes;  its  chief  varieties  are  as 
follows.    Senile  Alopecia  is  the  result  of  general  atrophy  of  the  skm 
in  old  age;  it  affects  the  crown  of  the  head,  leaving  a  fringe  of 
hair  round  the  back  and  sides.     Previature  Alopecia,  often  heredi- 
tary, rarely  occurs  before  thirty,  and  is  most  common  in  males.  In 
distribution  it  resembles  the  senile  form;  or,  it  begins  at  the  temples, 
pro-resses  upward  and  backward,  and  leaves  a  central  tuft  on  the 
crown     Syiuptoinatic  Alopecia  occurs  in  a  diffuse  form  after  many 
acute  diseases,  such  as  typhoid  and  other  fevers  ;  in  the  secondary  stage 
of  syphilis;  in  myxojdema  and  in  leprosy;  and  sometimes  m  phthisis 
and  diabetes.     Alopecia  also  results  from  many  local  diseases  of  the 
skin,  especially  seborrhoea  sicca,  lupus  erythematosus,  kerion,  favus 
and  any  severe  inflammation  affecting  the  hair  follicles. 

Alopecia  areata  appears  in  the  form  of  localised  bald  spots  on 
normally  hairy  parts,  most  frequently  the  scalp ;  the  spots  vary  m 
number,  size  Ind  shape,  the  margins  are  sharply  defined,  and  the 
surface  of  the  skin  is  white,  smooth,  and  glistening.  Around  the 
border  of  the  patch  and  scattered  among  the  healthy  hairs  are  short 
stumps  of  hair  shafts,  thicker  at  their  free  extremity,  and  often 
compared  to  a  point  of  exclamation  (!).  The  patches  spread  peri- 
pherally, and  during  recovery  the  broken  hairs  are  no  longer  present, 
but  a  fine,  downy  growth  of  hair  appears  on  the  smooth  glistening 
skin.  On  microscopical  examination  the  club-shaped  stumps  differ 
from  the  broken  hairs  of  ringworm  in  showing  no  fungus.  Sometimes 
the  bald  patches  correspond  to  the  distribution  of  a  cutaneous  nerve, 
but  in  the  majority  of  cases  there  is  no  such  relation  to  be  found.  The 
i«tiology  of  alopecia  areata  is  still  doubtful;  probably  both  neurotic 
and  parasitic  cases  are  at  present  included  under  the  same  name. 

Alopecia  universalis  may  develop  from  alopecia  areata,  or  may 
occur  rapidly  after  injury  to  the  head  or  after  a  nervous  shock.  There 
is  loss  of  hair  from  the  whole  of  the  body,  including  the  eyebrows, 
eyelashes,  and  pubic  hair.  Congenital  Alopecia  is  rare,  and  is  usually 
not  complete,  fine  downy  hairs  being  present. 

Hirsuties,  Hypertrichosis,  or  overgrowth  of  hair,  may  present 
itself  as  an  increase  of  hair  on  normal  situations,  e.g.  scalp  or  beard, 
or  the  presence  of  hair  in  abnormal  situations,  e.g.  the  face  in  women. 
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una  ually  bnttle,  and  breaks  off  when  brushed  or  combed;  in  other 

cases  the  ends  of  the  shaft  become  split  longitudinally 

beard^f  "''^f  nodosa.-A  peculiar  condition  in  which  hairs  of  the 

swe  lin!  al        1'      !  '"^^"''^  °'  P^^^^  ^ead-like 

swellings  at  n-regukr  intervals  along  the  shaft;  on  very  slight  pulling 

nart  r  ''"^  ^"'^^  Pe  the  outf; 

part  of  the  haxr  shaft  at  each  node  is  seen  to  be  split  up  longitudinally 
for  a  short  distance,  and  many  of  the  fibres  thus  formed  are  broken 
transversely,  the  node  giving  the  appearance  of  two  bristly  brushes 
stuck  end  to  end. 

Monilethrix.-In  this  condition  the  hair-shaft,  instead  of  being 
of  regular  thickness,  is  alternately  thin  and  thick,  thus  giving 
a  beaded  appearance;  the  pigment  of  the  hair  is  confined  to  the 
thicker  nodes. 

Lepothrix.-A  peculiar  condition  affecting  the  hairs  of  the  axilla 
or  scrotum,  in  which  the  hair-shaft  is  brittle  and  is  embedded  more  or 
less  completely  in  little  nodular  concretions  which  have  sometimes  a 
red  colour ;  it  does  not  give  rise  to  any  symptoms. 

Canities,  greyness  or  whiteness  of  the  hair,  exists  in  variable 
degrees,  and  is  of  general  or  local  distribution.  It  is  common  as  a 
senile  change.  Premature  greyness  is  often  hereditary.  Canities 
may  occur  as  a  result  of  nervous  shock  or  in  the  area  affected  by  severe 
neuralgia. 

Abnormal  Colour  of  the  hair  may  result  from  exposure  to  aniline 
dyes,  or  to  salts  of  copper  or  cobalt;  the  former  give  rise  to  a  reddish 
brown,  the  latter  two  to  a  green  or  blue  colour. 

Other  diseases  of  the  hair  and  hair-follicles  due  to  ringworm, 
f  avus,  pediadi  and  pus  cocci  have  been  already  described  under  those 
headings. 
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Shedding  of  the  Nails  occurs  sometimes  in  locomotor  ataxy  and 
in  other  nervous  diseases;  also  in  universal  alopecia,  in  syphilis,  and 
occasionally  in  other  diseases;  all  the  nails  may  be  shed,  or  only 
those  of  certain  fingers  or  toes;  in  the  latter  case  the  lesions  are 
usually  symmetrical. 

Spoon  Nails  are  sometimes  found  in  the  course  of  wasting  diseases, 
but  may  occur  in  apparently  healthy  people.  The  nail  is  thinned  and 
concave  from  side  to  side,  and  the  edges  are  everted. 

Longitudinal  Striation,  sometimes  called  Reedy  nails,  is  believed 
by  some  to  be  a  sign  of  gouty  constitution. 
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Transverse  Furrows  occur  in  the  nails  as  the  result  of  deficient 
growth  during  the  course  of  acute  diseases,  such  as  specific  fevers  ;  the 
position  of  the  furrow  affords  some  information  as  to.  the  occurrence 
of  recent  severe  illness,  whilst  its  breadth  and  depth  correspond  roughly 
to  its  duration  and  severity. 

White  Spots  on  the  nails  are  common  in  children,  and  are  due  to 
the  presence  of  air  between  the  horny  lamellae  at  certain  parts. 

Onychauxis,  or  hypertrophy  of  the  nail,  is  not  uncommon  ;  there 
is  much  thickening  with  irregularity,  and  the  nail  may  form  a  horn-like 
growth  several  inches  in  length  {onyelwgrypliosu)  and  of  variable — 
often  spiral — shape. 

Onychia  is  a  general  term  used  for  inflammation  affecting  the 
matrix  of  the  nail.  It  may  be  idiopathic  or  due  to  injury,  struma 
or  syphilis.  Ingrowing  toe-nail  is  an  inflammation  of  the  skin  and 
matrix  set  up  by  the  pressure  of  the  tissues  against  a  sharp  edge  of 
nail ;  it  is  most  frequently  found  on  the  great  toe. 

Onychomycosis  is  due  to  affection  of  the  nail  by  ringworm  or  favus  ; 
the  affected  nail  is  dry,  lustreless,  discoloured,  opaque,  furrowed  or 
fissured,  and  raised  from  its  bed ;  the  parasite  can  usually  be  found  by 
macerating  scrapings  of  the  most  recently  affected  part  in  liq.  potassse 
or  in  acetic  acid,  and  examining  microscopically. 

Eczema,  Psoriasis,  Lichen  ruber  planus  and  Pityriasis  rubra 
occasionally  affect  the  nail-bed  and  matrix.  The  nails  are  discoloured, 
pitted,  furrowed,  thickened  or  thinned,  and  frequently  split  longitu- 
dinally or  into  several  lamellae.  Great  deformity  is  produced,  and 
sometimes  inability  to  use  the  fingers. 

A  diagnosis  can  rarely  be  made  from  the  naked-eye  appearance  of 
the  nails  alone  ;  the  presence  of  characteristic  disease  on  some  other 
part  01  the  body  should  always  be  looked  for  when  the  nails  are 
affected;  microscopical  examination  may  show  the  fungus  of  favus 
or  that  of  ringworm. 


CHAPTER  VII. 

EXAMINATION  OF  THE  RESPIRATORY  SYSTEM. 

The  .symptoms  usually  complained  of  by  patients  suffering  from  disease 
of  the  respiratory  organs  are  :  Pain,  cough,  spitting  of  phlegm  or 
blood,  changes  in  the  voice,  shortness  of  breath,  loss  of  appetite,  or 
more  general  symptoms,  such  as  weakness,  or  loss  of  flesh. 
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Changes  in  the  strength  or  the  quality  of  the  voice,  in  association 
otten  with  cough,  suggest  disease  of  the  larynx;  cough,  expectoration, 
haemoptysis,  difficulty  in  breathing,  and  loss  of  flesh  and  strength 
together  with  a  varying  degree  of  pyrexia,  suggest  disease  of  the  lungs, 
whx  e  acute  thoracic  pain  and  shallow  breathing  characterise  the  onset 
of  pleurisy. 

The  pain  of  pleurisy  is  often  stabbing  in  character,  and  makes  the 
patient  afraid  to  breathe.  Its  severity  is  a  measure  to  some  extent  of 
the  severity  of  the  attack  of  pleurisy.  The  pain  is  usually  most  severe 
before  friction-sound  can  be  heard,  and  often  passes  away  as  the  rub 
becomes  audible.  The  pain  of  pleurisy  may  be  referred  to  the  anterior 
part  of  the  abdomen,  and  sometimes  to  the  groin  or  hip ;  also  severe 
pain  may  be  present  over  the  tip  of  the  shoulder  and  outer  third  of  the 
clavicle. 

It  is  well  to  remember  that  an  attack  of  pneumonia  is  frequently 
ushered  in,  especially  in  children,  by  symptoms  closely  resembling 
those  of  acute  gastric  catarrh ;  thus  there  may  be  severe  vomiting, 
belching  of  wind,  palpitation  of  the  heart,  together  with  pain  at  mid- 
sternum  and  between  the  shoulders,  while  occasionally  the  patient 
suffers  from  rumbling  of  the  bowels  and  diarrhoea. 


ARTIFICIAL  DIVISIONS  OF  THE  CHEST. 

For  purposes  of  accurate  description,  it  has  been  found  convenient 
to  mark  the  surface  of  the  chest  with  certain  imaginary  vertical  lines 
and  to  divide  it  into  certain  regions. 

The  lines  are  : — 

1.  The  median  line,  drawn  through  the  middle  of  the  sternum. 

2.  The  mammary  line,  drawn  through  the  nipple. 

3.  The  parasternal  line,  drawn  midway  between  the  preceding  and  the  edge 
of  the  sternum. 

4.  The  anterior  axillary  line,  drawn  from  the  anterior  fold  of  the  axilla. 

5.  The  axillary  line,  drawn  downwards  from  the  apex  of  the  axilla. 

6.  The  posterior  axillary  line,  drawn  downwards  from  the  posterior  fold  of 
the  axilla. 

7.  The  scapular  or  dorsal  line,  drawn  through  the  angle  of  the  scapula. 
The  regions  are  : — 

Anteriorly. — i.  The  supra-sternal  region  or  notch. 

2.  The  superior  sternal  region,  separated  from 

3.  The  inferior  sternal  region  by  a  line  joining  the  lower  border  of  the  third 
costal  cartilages. 

4.  The  supra-clavicular. 

5.  The  clavicular,  corresponding  to  the  inner  half  of  the  clavicle. 

6.  The  infra-clavicular,  from  the  clavicle  down  to  the  lower  border  of  the 
third  rib. 
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7   The  mammary,  from  the  third  to  the  aixth  rib. 
s'  The  infra-mammary,  from  the  sixth  rib  to  the  costal  margin. 
Laterally.-i.  The  axillary,  from  the  apex  of  the  axilla  down  to  the  sixth  rib. 
2.  The  infra-axillary,  from  the  sixth  rib  to  the  costal  margin. 
Posteriorly.— I.  The  supra-scapular  region  or  fossa. 

2.  The  supra-spinous  region  or  fossa. 

3.  The  infra-spinous  region  or  fossa. 

4.  The  interscapular,  lying  between  the  scapula  and  the  middle  hue. 

5.  The  infra-scapular. 

In  recording  the  locality  of  morbid  phenomena,  it  is,  however,  often 
necessary,  in  order  to  ensure  perfect  accuracy  of  description,  to  state 
not  only  the  region,  but  the  particular  rib  or  intercostal  space  where 
the  physical  signs  are  situated. 

Methods.— The  methods  employed  in  making  a  physical  examina- 
tion of  the  lungs  are  : — 

Inspection,  including  mensuration  ;  palpation  ;  percussion ;  auscul- 
tation ;  succussion. 

INSPECTION. 

Much  valuable  information  is  obtained  by  a  careful  inspection  of 
the  chest,  and,  whenever  practicable,  this  should  always  precede  other 
methods  of  investigation. 

It  is  necessary  to  lay  stress  on  the  importance  of  this  mode  of  pro- 
cedure, for  many  students  are  too  apt  to  begin  their  examination 
with  percussion  and  auscultation,  and  thereby  omit  to  notice  facts 
which  are  frequently  of  great  aid  in  diagnosis. 

The  patient  should  be  placed  in  a  good  light,  with  the  surface  of 
the  chest  fully  exposed  to  view,  but  with  the  back  protected  by  some 
covering.  If  not  too  ill,  he  should  either  sit  or  stand,  in  an  un- 
constrained position,  near  the  fire.  The  observer  should  view  the  chest 
from  the  front,  from  the  back,  and  from  both  sides.  He  should  first 
examine  the  condition  of  the  skin  as  well  as  the  nature  of  any  eruption 
present ;  then  take  note  of  any  undue  visibility  or  distension  of  the- 
superficial  vessels ;  and  finally  direct  his  attention  to  the  size,  shape, 
and  movements  of  the  thorax. 

Variations  in  the  condition  of  the  skin  are  described  in  Chapter 
VI. ;  those  relating  to  the  vessels  in  Chapter  VIII. 

Size  and  Shape. — In  surveying  the  chest  with  the  eye,  the  follow- 
ing points  require  special  consideration  :  Its  length  or  height ;  the- 
relation  between  the  antero-posterior  and  transverse  diameters  ;  the- 
size  of  the  xipho-costal  angle  (that  formed  by  the  convergence  of  the 
rib  cartilages  at  the  xiphoid  cartilage) ;  the  direction  of  the  ribs ;  the- 
width  of  the  intercostal  spaces ;  the  arching  of  the  sternum  and  spine 
the  height  of  the  shoulders ;  and  the  projection  of  the  scapulae. 
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The  circumferential  shape  is  accurately  determined  by  means  of  the 
cyrtometer,  an  instrument  readily  made  by  uniting  two  long  pieces  of 
50ft  metal,  such  as  lead,  by  a  leather  hinge;  the  hinge  is  placed  over 
the  spine,  the  metal  arms  are  moulded  to  the  chest-wall,  and  are  then 
removed  without  alteration  in  their  shape  by  means  of  the  hinge. 
When  laid  on  a  sheet  of  paper,  an  accurate  tracing  of  the  contour  of 
the  chest  at  the  required  level  may  be  obtained.  The  length  of  the 
diameter  of  the  chest  is  determined  by  calipers,  and  thus  the  cyrto- 
meter tracing  may  be  checked  and  rendered  more  accurate. 

The  Normal  Chest.— In  new-born  children  the  antero-posterior  and 
transverse  diameters  are  nearly  equal,  and  a  tracing  of  the  circum- 
ference is  almost  a  perfect  circle.  This  shape  is  maintained  till 
towards  the  end  of  the  second  year,  after  which  it  gradually  passes 
into  the  elliptical  shape  of  the  adult  chest,  in  which  the  transverse 
exceeds  the  antero-posterior  diameter  and  the  front  of  the  chest  is 
flattened  instead  of  being  rounded,  as  in  infancy. 

As  old  age  comes  on,  the  chest  tends  to  acquire  the  rounded  figure 
that  it  had  at  the  beginning  of  life. 

In  a  well-formed  chest,  the  right  half  is  slightly  larger  than  the 
left  half,  but  otherwise  the  two  sides  are  perfectly  symmetrical ;  the 
nipples  are  seated  on  the  fourth  ribs,  or  on  the  fourth  insterspaces, 
and  the  costal  angle  is  nearly  90°  in  size.  The  supra-  and  infra- 
clavicular regions  are  nearly  on  the  same  level  with  the  clavicles,  and 
the  outline  of  the  ribs  is  usually  only  apparent  in  the  lower  part  of  the 
lateral  regions.  Deviations  from  a  perfectly  shaped  chest  are  exceed- 
ingly common,  and  are  compatible  with  the  soundest  health.  The 
more  marked  departures  from  normal,  either  general,  unilateral,  or 
local,  require  a  special  description,  and  may  be  grouped  as  follows  : — 

I.  Bilateral  and  symmetrical  changes — 

A.  Natural  deformities — 

The  alar  chest. 
The  flat  chest. 

B.  Accidental  deformities — 

Transverse  constriction  of  the  chest. 
The  rickety  chest. 
The  pigeon  chest. 
Enlargement  of  the  chest. 
Diminution  of  the  chest, 

II.  Unilateral  changes — 

Enlargement. 
Diminution. 

III.  Local  changes — 

Bulging. 
Depression. 


INSPECTION. 


The  Alar  or  Pterygoid  Chest.— This  form  is  characterised  by  an 
undue  obUquity  of  the  ribs,  in  consequence  of  which  the  thorax  is 
elongated  vertically,  the  shoulders  droop,  and  the  angles  of  the  scapulae 
project  from  the  trunk  like  wings,  hence  the  name  "  pterygoid."  The 
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Flo.  79.— Chest  and  Abdomen  of  young  Child  the  subject  of  Rickets.  On  the  ri^ht  side  a  row  of 
beads,  with  a  groove  in  front  of  it  is  seen.  The  projection  of  the  sternum  and  costal  cartilages 
and  the  enlargement  of  the  abdomen  are  also  shown. 

antero-posterior  diameter  is  shorter  than  normal,  but  the  transverse 
section  of  the  chest  is  not  materially  altered  in  shape. 

The  Flat  Chest. — In  this  variety  there  is  flattening  from  before 
back,  the  cartilages  of  the  true  ribs  are  straight  instead  of  curved. 


Fig.  80.— Tracing  of  Rickety  Thorax  of  Boy  aged  13  months.   The  bead  (at  a  distance  of  5  inches- 
from  the  spine)  and  the  grooves  in  front  of  and  behind  it  are  indicated. 

and  the  sternum  may  be  depressed  below  the  level  of  the  cartilages. 
The  flat  and  the  alar  types  of  chest  are  natural  deformities ;  they 
indicate  deficient  capacity  for  lung-tissue,  and  persons  possessing  such 
chests  are  supposed  to  be  predisposed  to  phthisis. 
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Transverse  Constriction  of  the  Chest,  or  Harrison's  Sulcus.— This 
18  a  sulcus  or  depression  which  extends  from  the  base  of  the  xiphoid 
<!artilage  on  either  side,  outwards  and  slightly  downwards,  and  ceases 
at  about  the  mid-axillary  line.  It  is  very  common,  is  produced  in 
childhood,  and  persists  during  later  life.  Frequently  it  accompanies 
other  deformities,  such  as  the  alar,  flat,  rickety,  or  pigeon  chest,  but  it 
may  exist  alone. 

The  Rickety  Chest.— A  typical  rickety  thorax  is  characterised- 
(i.)  By  a  row  of  beads  at  the  junction  of  ribs  with  the  costal 
-cartilages;  collectively  they  form  the  "rickety  rosary."  These  beads 
are  most  manifest  about  the  fifth  and  sixth  ribs;  they  are  generally 
symmetrical  on  the  two  sides  ;  they  are  usually  distinct  at  the  age  of 
three  months,  and  may  increase  in  size  up  to  the  end  of  the  second 


Fio.  8i.— Tracing  of  a  Rickety  Tlioiax  of  young  Child,  showing  extreme  deformity. 

jear,  but  are  rarely  found  in  children  over  five  years  of  age,  and  no 
vestige  of  them  remains  in  adult  life. 

(2.)  By  the  presence  of  two  grooves,  one  in  front  of  the  beads,  the 
-other  behind  them.  The  former  is  a  slight  groove,  and  is  usually  more 
-easily  felt  than  seen  (see  Fig.  80) ;  the  latter  is  a  broad  shallow  de- 
pression, which  begins  outside  the  nipples  on  each  side,  and  extends 
-obliquely  from  above  downwards  and  outwards  (see  Fig.  79,  also  Fig. 
4,  p.  34)- 

(3.)  By  increased  convexity  of  the  costal  cartilages,  which,  with  the 
sternum,  form  a  broad  rounded  projection.  This  convexity,  as  well  as 
the  lateral  grooves,  is  shown  by  a  cyrtometer  ti-acing  taken  a  little 
below  the  level  of  the  nipples.  Thus  the  contour  of  the  rickety  chest 
tends  to  resemble  that  of  a  guitar  (see  Fig.  81). 

(4.)  By  the  presence  of  Harrison's  sulcus. 
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The  Pigeon  Chest.— The  essential  feature  of  the  pigeon  chest  is  that 
the  outline  of  a  horizontal  section  approximates  to  the  triangle,  the 
true  ribs  being  straightened  in  front  of  their  angles  and  the  sternum 
carried  forward.  This  type  of  thorax  may  be  found  without  any  beads 
or  other  signs  of  rickets.  It  occurs  most  commonly  in  children  over 
two  years  of  age  who  have  suffered  from  some  chronic  respiratory 
trouble  which  interferes  with  the  entrance  of  air;  and,  unlike  the 
rickety,  the  pigeon  chest  often  persists  in  adult  life. 

Bilateral  Enlargement  of  the  Chest.— This  is  nearly  always  the 
result  of.  emphysema  of  the  lungs.  It  may  be  called  the  inspiratory 
chest,  but  in  a  well-marked  case  the  enlargement  is  much  greater  than 
can  be  produced  with  healthy  lungs  by  the  deepest  inspiration.  The 
antero-posterior  diameter  is  increased,  and  may  even  exceed  the  trans- 
verse diameter.    The  sternum  is  projected  forwards  and  the  spine  is 


Fig.  82.— Excessive  Ai-ching  of  Right  Ribs  in  a  case  of  Syringo-myelia.  The  increase  in  size  of 
the  right  side  of  the  chest  has  slowly  developed  dnring  the  last  fifteen  years,  and  has  been 
accompanied  by  overgrowth  of  the  bones  of  the  right  limbs. 

arched  backwards.  The  projection  backwards  is  constituted  by  the 
spine  and  the  angles  of  the  ribs;  immediately  in  front  of  it,  and 
involving  the  scapular  and  infra-scapular  regions,  the  chest-wall  is 
flattened,  or  even  slightly  depressed.  Hence  a  horizontal  outline  is 
not  truly  circular,  and  the  term  "  barrel-shaped  "  is  erroneously  applied 
to  the  emphysematous  thorax. 

Sometimes  the  enlargement  is  limited  to  the  upper  part,  but  more 
commonly  it  involves  the  whole  length  of  the  chest ;  in  the  latter  case 
the  costal  angle  and  the  lower  intercostal  spaces  are  much  wider  than 
normal,  and  the  cartilages  of  the  false  ribs  are  everted. 

Paralysis  of  the  diaphragm  is  an  occasional  cause  of  slight  general 
enlargement  of  the  thorax. 

A  chest  closely  resembling  that  of  emphysema  sometimes  occurs  as 
a  consequence  of  habitual  stooping ;  also  in  association  with  marked 
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stoopiug  and  permanent  alteration  in  the  shape  of  the  spine,  when 
there  may  be  ankylosis  of  the  vertebiiB  and  the  rib  articulations'. 

Lengthening  of  the  antero-posterior  diameter  of  the  chest  may  also 
result  from  caries  of  the  vertebra. 

Bilateral  Diminution,  in  which  the  capacity  of  the  thorax  is  less 
than  that  of  a  healthy  one  in  a  condition  of  deepest  expiration,  occurs 
as  a  result  of  small  size  of  the  lungs.  Small  lungs  may  be  congenital 
or  the  consequence  of  atrophic  changes  incidental  to  advanced  age.  In 
both  cases  the  lower  ribs  are  more  obliquely  placed  and  the  diaphragm 
higher  than  in  a  well-formed  chest. 

Unilateral  Enlargement.— This  is  most  commonly  caused  by  the 
presence  of  serum  or  pus  in  the  pleural  cavity,  but  is  also  met  with 
as  a  result  of  pneumothorax,  of  extensive  hiemothorax,  of  a  tumour 


Fig.  83.— Tracing  of  Thorax  in  a  case  of  Fibroid  Phthisis  affecting  the  Right  Lung.  The  figures 
indicate  the  distance  in  inches  from  the  spine  ;  the  dotted  line  indicates  the  probable  normal 
sliape  of  the  right  side.  The  greatest  flattening  was  in  the  axilla.  The  cardiac  impulse  in 
this  case  was  in  the  fourth  right  intercostal  space  a  little  outside  the  nipple  line. 

affecting  the  greater  part  of  one  lung,  or  of  compensatory  hypertrophy 
in  consequence  of  chronic  disease  of  the  other  lung.  Enlargement  of 
the  affected  side  is  indicated  by  elevation  of  the  shoulder  and  ribs ; 
by  widening  of  the  intercostal  spaces  and  of  one  half  of  the  costal  angle, 
and  by  deviation  of  the  spine  towards  the  opposite  side. 

The  side  looks  rounder  than  its  fellow ;  there  is  a  tendency,  e.g.,  in 
pleural  effusion,  for  the  affected  side  to  assume  the  semicircular  form, 
and  the  vertebro-mammary  diameter  is  increased  in  length.  A  peri- 
pheral measurement,  however,  may  be  not  greater  or  even  smaller  than 
that  of  the  healthy  side,  which  is  also  enlarged  to  a  slight  degree,  for 
it  must  be  remembered  that  any  centrifugal  pressure  on  one  side  will 
affect  the  chest  as  a  whole,  there  being  no  unyielding  partition  between 
the  two  halves.     A  decided  unilateral  enlargement  is  indeed  quite 
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exceptional,  and  only  occurs  when  effusion  into  the  pleural  cavity  is 
extreme.  The  essential  change  is  the  approach  to  the  circle  in  con- 
sequence of  the  increased  expansion  rendered  necessary  by  the  extra 
work  devolving  upon  the  sound  lung.  The  cyrtometer  is  of  value  in 
showing  a  localised  rather  than  a  general  effusion. 

Unilateral  Diminution. — The  common  causes  of  retraction  of  one 
half  of  the  chest  are  :  (i)  pleurisy,  the  fluid  having  been  absorbed  while 
the  lung  was  not  in  a  condition  to  expand ;  and  (2)  fibroid  phthisis. 


Fig.  84. — Retraction  of  Left  side  of  Chest  following  an  Empyema  which  perforated  the  chest-wall 
below  the  left  scapula  fifteen  years  ago.  Kow  the  left  side  is  dull  from  apex  to  base ;  the 
extent  o£  dulness  to  the  right  is  indicated  by  the  dotted  line. 

Rarely  a  tumour  of  the  lung  leads  to  retraction  of  the  chest-wall, 
generally  by  implicating  and  obliterating  the  main  bronchus.  Occa- 
sionally, and  especially  in  children,  a  rapid  shrinking  of  one  side  follows 
collapse  of  the  lung  due  to  obstruction  of  the  main  bronchus. 

On  viewing  such  a  chest  from  before  or  behind,  the  affected  side 
looks  flat,  the  shoulder  and  ribs  are  depressed,  and  the  nipple  is  on  a 
lower  level  than  its  fellow ;  the  intercostal  spaces  are  narrowed,  and 
the  inferior  angle  of  the  scapula  is  lower  and  nearer  to  the  spine  than 
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that  on  the  healthy  side.  The  spine  too  is  curved  towards  the  healthy 
side. 


Fig.  85. — Shows  Scar  of  old  Abscess  below  left  Scapula,  and  ink  line  di'awn  over  spinal 
column  to  show  the  curvature. 


Fig.  86.— Tracing  of  Chest-Wall  of  Man  photographed  in  Figs.  84  and  85. 

The  distortion  due  to  pleurisy  with  retraction  is  usually  more  marked 
than  that  produced  by  cirrhosis  or  collapse  of  lung.    An  apparent 
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unilateral  diminution  may  be  produced  by  lateral  curvature  of  the 
spine.  In  such  a  case,  however,  a  flattening  in  front  of  the  chest  is 
compensated  for  by  a  protuberance  of  the  chest-wall  behind,  or  vice 
versd. 

Local  Bulging  of  the  chest-wall  may  be  the  result  of  one  of  the 
following  conditions :   Tumours  of  the  chest-wall ;   a  circumscribed 


Fig.  87. — Photogi'aph  ot  Boy  the  subject  of  Phthisis  at  the  right  apex,  to  show  the  hollows  above 
and  below  the  clavicle,  the  dropping  of  the  right  shoulder  and  the  slight  lowering  of  the 
right  nipple  as  compared  with  the  left.  The  shaded  area  indicates  the  extent  of  impaired 
resonance,  the  darkest  shading  indicating  where  impairment  was  greatest. 

pleural  effusion ;  a  pointing  empyema ;  pericardial  effusion ;  hyper- 
trophy and  dilatation  of  the  heart ;  an  aneurysm  ;  a  hernia  of  the 
lung;  very  rarely  a  large  phthisical  cavity  (?)  or  an  intrathoracic  growth, 
A  bulging  of  the  lower  part  of  the  chest-wall  on  the  right  side  may 
be  caused  by  an  enlarged  liver ;  on  the  left  side,  by  an  enlarged  spleen. 

Local  Shrinking. — The  most  familiar  example  is  the  depression  of 
the  .supra-  and  infra-clavicular  regions  that  follows  shrinking  of  the 
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apex  of  the  lung  in  phthisis ;  and  in  inspecting  the  chest-wall,  particular 
attention  should  always  be  directed  to  these  regions,  a  sliglit  flattening 
below  the  clavicle  or  a  marked  hollow  above  it  being  significant  signs 
of  early  phthisis.  Rarely,  flattening  may  be  simulated  by  atrophy  or 
by  congenital  absence  of  part  of  the  pectoral  muscles. 

A  cup-shaped  depression,  involving  the  lower  part  of  the  sternum 
and  attached  cartilages,  and  vax'ying  in  height  and  depth,  is  of  frequent 
occurrence.  It  may  follow  some  chronic  form  of  obstruction  to  the 
entrance  of  air  into  the  chest,  such  as  adenoids  or  enlarged  tonsils. 
It  is  said  to  be  sometimes  produced  by  pressure,  as  in  shoemakers.  In 
many  cases  it  is  difiicult  to  find  a  satisfactory  explanation  for  this 
deformity. 

Movement. — Changes  in  the  respiratory  movements  of  the  chest- 
wall  may  be  considered  under  the  following  headings  : — 

Increase  of  respiratory  movement. 
Decrease  of  respiratoi-y  movement. 
Inspiratory  retraction  of  chest- wall. 
Alterations  in  rhythm  and  rate. 

Increase  of  Respiratory  Movement  affecting  the  whole  chest  i& 
observed  along  with  accelerated  breathing  in  the  pyi-exial  state. 
Unilateral  or  local  increase  occurs  when  the  opposite  lung  is  in- 
capacitated by  reason  of  changes  in  its  tissue,  fluid  in  its  pleural 
cavity,  or  obstruction  of  its  bronchus. 

The  movement  of  the  diseased  side  being  usually  less  than  normal,, 
renders  the  asymmetry  of  the  two  sides  still  more  striking. 

In  phthisis,  when  both  apices  are  diseased,  the  respiratory  move- 
ment of  the  lower  part  of  the  chest  is  exaggerated.  Conversely,  when 
air  does  not  freely  enter  the  lower  parts  of  the  lungs,  the  upper  part 
of  the  chest  shows  increased  movement. 

Decrease  of  Respiratory  Movement  occurs — 

T.  When  there  is  any  hindrance  to  the  entry  of  air  into  the  i-espira- 
tory  passages.  This  may  be  caused  by  laryngeal  disease ;  by  com- 
pression of  the  ti-achea  or  the  bronchi ;  by  imperfect  expansion,  collapse, 
or  consolidation  of  the  pulmonary  vesicles,  as  from  phthisis,  pleural 
effusion,  or  any  painful  affection  of  the  chest- wall. 

2.  "When  the  air-cells  are  unduly  and  permanently  distended,  render- 
ing them  incapable  of  much  further  enlargement  by  an  inspiratory 
effort.  This  condition  characterises  emphysema,  in  which,  as  Dr.  C.  J. 
B.  Williams  has  tersely  expressed  it,  "breath  is  taken  as  it  were  on 
the  top  of  breath." 

3.  When  the  muscles  of  respiration  are  weakened  or  paralysed. 
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In  hemiplegia  feebleness  of  chest  movement  on  the  affected  side  may 
not  be  visible  during  easy  breathing,  but  it  usually  becomes  apparent 
when  the  patient  draws  a  deep  breath. 

It  is  to  be  observed  that,  associated  with  lessened  extent  of  move- 
ment, there  is  usually  delay  in  time.  On  watching,  for  example,  the 
infra-clavicular  regions  in  a  case  of  phthisis  at  one  apex,  it  may 
frequently  be  noticed  that  the  diseased  side  not  only  expands  to  a  less 
degree  than  the  healthy  side,  but  lags  behind  it,  and  takes  a  longer 
time  to  complete  its  excursion.  Indeed,  the  alteration  in  relation  to 
time  may  sometimes  catch  the  eye  before  that  in  relation  to  space. 

In  paralysis  of  the  intercostal  muscles,  respiration  is  carried  on  by 
the  diaphragm,  and  by  the  extraneous  muscles  which  elevate  without 
expanding  the  upper  part  of  the  chest.  In  paralysis  of  the  diaphragm 
the  epigastrium  is  hollowed,  and  is  drawn  in  instead  of  being  protruded 


Fig.  83. — From  a  Fatal  Case  of  Alcoholic  Paralysis  a  few  hours  before  death,  showing  the  retrac- 
tion of  the  epigastrium  which  occurs  in  paralysis  of  the  diaplu-agra.  (Ross.) 

during  each  inspiration,  while  during  expiration  it  advances  instead  of 
receding,  as  in  normal  breathing.  There  is  also  overaction  of  the 
lower  intercostals,  so  that  the  margin  of  the  thorax  moves  with  re- 
spiration far  more  than  in  ordinary  breathing.  This  may  be  well  seen 
in  some  cases  of  alcoholic  and  diphtheritic  paralysis. 

Inspiratory  Eetraction  of  the  Chest-Wall. — Severe  obstruction  to 
the  entrance  of  air  into  the  respiratory  passages  may  lead  to  more  than 
mere  abolition  of  respiratory  movement ;  there  may  be  movement  in 
a  direction  opposite  to  normal — that  is,  certain  parts  of  the  chest-wall 
become  drawn  in  with  each  inspiration.  Thus,  when  the  apex  of  the 
lung  is  solidified  and  excavated,  the  supra-  and  infra-clavicular  regions 
may  sink  in  during  inspiration ;  and  in  severe  laryngeal  obstruction, 
recession  of  the  front  and  sides  of  the  thorax  below  the  level  of  the 
nipples  is  usually  conspicuous  (see  Inspiratory  Dyspnoea).  Normally, 
there  is  indrawing  of  the  intercostal  spaces  during  inspiration.  In 


1 66     EXAMINATION  OF  THE  EESPIRATORY  SYSTEM. 

pleurisy  this  feature  is  less  marked ;  actual  bulging,  however,  is  of 
rare  occurrence,  and  probably  requires  for  its  production  paralysis  of 
muscle. 

Rhythm  and  Eate.— The  average  rate  of  breathing  in  the  adult 
male  is  from  sixteen  to  twenty  per  minute.  It  is  somewhat  quicker 
m  females  and  in  children  ;  the  new-born  infant  takes  about  forty- 
four  respirations  per  minute,  a  child  three  years  old  about  twenty-five 
per  minute,  one  of  fifteen  about  twenty. 

Both  rhythm  and  rate  are  much  more  easily  disturbed  in  the  child 
than  in  the  adult,  and  hence,  relatively,  are  of  less  value.  They  are 
apt  to  be  disturbed  if  the  patient's  attention  be  directed  to  the  respira- 
tory act  ;  for  this  reason  it  is  better  to  determine  the  frequency  of 
respiration  by  inspection  than  by  palpation ;  and  it  is  convenient  to 
watch  the  movements  of  the  chest  after  counting  the  pulse,  and  while 
the  finger  still  remains  upon  it. 

Dyspnoea  is  a  term  somewhat  loosely  applied  to  all  instances  of 
rapid  breathing,  as  well  as  to  cases  where  respiration,  whether  rapid 
or  slow,  is  attended  with  effort.  When  the  hihular  apparatus  of  the 
lung  is  obstructed,  as  in  a  croupy  child  or  during  a  paroxysm  of 
asthma,  the  breathing  is  not  necessarily  rapid,  indeed  it  is  often  slower 
than  natural,  but  it  is  carried  on  with  great  difficulty.  When,  on  the 
other  hand,  the  vesicular  apparatus  is  obstructed,  as  in  capillary 
bronchitis  or  in  pneumonia,  there  is  marked  acceleration  in  breathing, 
but  no  obvious  effort  attends  the  respiratory  act.  Orthopncea  signifies 
very  great  difficulty  in  breathing,  causing  the  patient  to  assume  a 
sitting  or  standing  posture.  It  is  seen  during  the  paroxysm  of  asthma, 
and  is  often  present  in  the  severer  forms  of  heart  disease. 

In  investigating  a  case  of  disordered  breathing,  it  is  necessary  to 
observe  the  frequency,  the  depth  or  shallowness,  and  any  peculiarity 
in  the  rhythm  of  the  respiratory  act. 

Diminished  Eapidity  of  Breathing  may  be  met  with  in  all  severe 
affections  of  the  brain  or  its  membranes,  as  tumours,  extensive 
haemorrhage,  and  meningitis.  As  a  rule,  stupor  or  coma  is  present, 
and  the  respirations,  although  slower,  are  deeper  than  normal.  Fre- 
quently, in  such  cases,  the  breathing  tends  to  assume  the  Cheyne- 
Stokes  type  (see  p.  i68).  In  diabetic  coma  respiration  is  often  slow, 
deep  and  sighing  in  character.  Where  slowness  of  breathing  is  accom- 
panied by  obvious  effort  or  discomfort  to  the  patient,  the  term  dyspnoea 
may  correctly  be  given  to  it.  This  laboured  respiration  is  especially 
marked  in  stenosis  of  the  larynx  or  trachea,  from  tumour,  inflamma- 
tion, compression  or  other  cause. 

Increased  Rapidity  of  Breathing  occurs — 

I.  In  pyrexial  conditions.    The  degree  of  acceleration  varies  with 
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the  nature  of  the  febrile  disease,  and  to  some  extent  in  different  indi- 
viduals. Nervous  persons  and  children  breathe  more  quickly  than 
others  suffering  from  the  same  degree  of  pyrexia.  Any  great  increase 
in  the  frequency  of  respiration  during  the  course  of  a  fever  should  lead 
to  a  careful  examination  of  the  lungs  and  heart. 

2.  Whenever  breathing  is  attended  by  pain.  This  is  the  case  in 
disease  of  the  pleura;  in  inflammation  of  the  diaphragm  or  of  the 
peritoneum,  especially  that  portion  covering  the  diaphragm ;  and  in 
painful  affections  of  the  thoracic  walls,  such  as  pleurodynia,  or  injury 
to  the  ribs.  In  this  class  of  cases  the  chest  movement,  although 
accelerated,  is  shallower  than  normal. 

3.  In  all  conditions  which  either  diminish  the  breathing  surface 
of  the  lungs  or  hinder  their  proper  expansion.  This  includes  all 
diseases  of  the  lungs,  pleuritic  effusion,  pneumothorax,  mediastinal 
tumours,  abdominal  affections  which  raise  or  hinder  the  descent  of  the 
diaphragm,  deformities  of  the  thorax  which  lessen  its  capacity,  paralysis 
or  spasm  of  the  inspiratory  muscles,  as  in  tetanus  and  hydrophobia. 

4.  In  diseases  of  the  heart  or  great  vessels  which  lead  to  congestion 
of  the  pulmonary  circulation.  Of  these,  mitral  disease  and  a  clot  in 
the  pulmonary  artery  may  be  specially  mentioned. 

5.  In  diseases  of  the  nervous  system.  The  slow  laboured  breathing 
of  many  brain  affections  has  been  already  mentioned.  In  other  cases 
great  rapidity  of  breathing  may  be  observed,  as  in  the  terminal  period 
of  many  forms  of  meningitis. 

In  hysteria,  acceleration  without  any  real  difficulty  in  breathing  may 
be  observed ;  but  when  there  is  laryngeal  spasm,  violent  paroxysms  of 
dyspnoea  occur  and  respiratory  distress  is  often  extreme. 

6.  In  abnormal  conditions  of  the  blood.  Hurried  respiration  occurs 
in  urtemia,  and  recurrent  attacks  of  dyspnoea  in  cases  of  Bright's 
disease  suggest  the  onset  of  ursemic  coma  or  convulsions.  Accelerated 
breathing  occurs  sometimes  in  diabetic  coma.  Quickened  breathing 
after  slight  exertion,  often  called  shortness  of  breath,  is  a  marked 
feature  of  anaemia. 

Inspiratory  Dyspnoea  signifies  that  there  is  a  hindrance  to  the  free 
ingress  of  air.  It  is  a  striking  phenomenon  in  obstructive  laryngeal 
disease,  as  from  inflammation,  diphtheria,  or  the  paroxysm  of  whooping- 
cough,  or  of  laryngismus  stridulus,  and  occurs  perhaps  in  its  purest 
form  in  paralysis  of  the  posterior  crico-arytsenoid  muscles  (the  dilators 
of  the  glottis).  Sometimes,  too,  it  is  present  in  hydrothorax  and  in 
acute  oedema  of  the  lungs.  Drs.  Barlow  and  Lee  have  also  described 
inspiratory  dyspnoea  with  stridor  in  cases  which  they  suggest  are  caused 
by  driving  in  of  the  arytseno-epiglottidian  folds,  owing  to  relaxation 
of  tissue  about  these  folds. 
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The  chief  sign  of  this  condition  is  recession  of  the  more  yielding 
portions  of  the  thoracic  parietes.  This  is  best  seen  in  the  pliable 
chests  of  young  children,  and  when  the  natural  pliability  is  increased 
as  by  rickets,  a  very  slight  obstacle  to  breathing,  such  as  that  produced 
by  a  mild  attack  of  bronchitis,  is  often  sufficient  to  induce  recession  of 
the  chest-wall. 

With  each  inspiration  the  lower  end  of  the  sternum  and  the 
epigastrium,  together  with  the  lower  lateral  regions,  are  sucked  in, 
and  when  the  obstruction  is  in  the  larynx  or  upper  portion  of  the 
trachea,  the  supra-sternal  notch  and  the  supra-clavicular  regions  are 
also  depressed.  At  the  same  time  the  sternum  is  pushed  forward, 
and,  by  watching  such  a  case,  the  mode  of  production  of  the  pigeon 
chest  and  of  Harrison's  sulcus  is  easily  understood.  With  respect 
to  rhythm,  inspiration  begins  abruptly  and  is  prolonged,  while  expira- 
tion is  shorter  than  natural,  but  the  interval  between  the  acts  of 
respiration  is  longer  than  natural. 

Expiratory  Dyspnoea  signifies  that  there  is  a  hindrance  to  the  free 


Fig.  89.— Tracing  from  a  Case  of  Cheyne-Stokes  Breathing.  (Gibson.) 

egress  of  air;  for  example,  in  emphysema,  where  there  is  a  diminution  in 
the  expiratoiy  elastic  force  of  the  lungs,  especially  when  complicated  by 
bronchitis,  the  diaphragm  de.scends  powerfully  during  inspiration,  but 
thoracic  movement  is  almost  limited  to  elevation,  there  being  little  or 
no  expansion,  while  expiration  is  slow,  laboured,  and  prolonged. 

Cheyne-Stokes  Breathing. — This  designation  is  given  to  a  peculiar 
alteration  of  rhythm,  in  which  respiration  occurs  in  repeating  cycles ; 
each  cycle  is  composed  of  an  ascending  and  a  descending  phase,  and 
is  succeeded  by  a  period  of  complete  cessation  of  respiration.  The 
ascending  phase  begins  with  the  shallowest  possible  inspiration,  this 
is  succeeded  by  a  number  of  inspirations  of  gradually  increasing  depth 
till  the  acme  is  reached,  when  the  descending  phase  commences,  which 
comprises  a  number  of  respirations  of  gradually  decreasing  depth  till 
breathing  stops.  The  pause  may  last  for  from  five  to  forty  seconds, 
the  cycle  from  fifteen  to  seventy-five  seconds.  During  the  pause  the 
pupils  often  contract,  the  pulse  becomes  slower,  and  twitching  move- 
ments of  the  limbs  may  be  observed.    This  phenomenon  is  met  with 
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in  meningitis,  apoplexy,  heart  disease,  ursemia,  and  rarely  in  fevers. 
Occasionally  it  passes  away  and  the  patient  recovers  for  a  time,  or 
even  completely,  but,  as  a  rule,  the  prognosis  is  unfavourable ;  indeed 
the  symptom  usually  appears  only  a  short  time  before  death. 

PALPATION. 

By  palpation,  or  the  application  of  the  hand  to  the  surface  of  the 
chest,  the  results  obtained  by  inspection  with  regard  to  the  shape,  size 
and  movements  of  the  chest  may  be  checked  and  amplified,  and  the 
following  points  may  also  be  investigated  :  The  nature  and  situation 
of  any  sensory  disturbance  ;  the  presence  or  absence  of  fremitus,  whether 
vocal,  tussive,  rhonchal,  or  friction,  of  fluctuation  and  of  pulsation. 

Movements. — The  palms  of  the  hands  or  the  fingers  must  be  ap- 
plied evenly  and  on  symmetrical  portions  of  the  chest-wall ;  in^this  way 
the  anterior,  posterior  and  latei'al  movements  may  be  examined.  The 
movements  of  the  upper  part  of  the  chest  are  best  felt  (i)  by  placing 
the  hands  on  the  surface  below  the  clavicles,  so  that  they  diverge  from 
one  another  with  the  tips  of  the  fingers  touching  the  outer  part  of  the 
clavicles;  (2)  by  standing  behind  the  patient  and  placing  the  hands 
over  the  shoulders,  so  that  the  fingers  lie  on  the  infra-clavicular  regions. 
To  investigate  the  posterior  movements  the  hands  should  be  laid  over 
the  interscapular  and  scapular  regions,  while  the  lateral  movements 
may  be  felt  by  grasping  the  sides  of  the  chest  from  before  or  behind. 
The  strength  of  the  diaphragm,  as  well  as  the  relative  strength  of  its 
two  halves,  may  be  tested  by  applying  the  hands  to  the  abdomen,  so 
that  the  finger-tips  cross  the  epigastrium. 

The  conditions  in  which  deficient  or  excessive  movement  occurs  have 
been  already  enumerated  under  "  Inspection,"  but  attention  may  here 
be  drawn  to  the  importance  of  distinguishing  between  elevation  and 
expansion  of  the  thoracic  parietes.  To  the  eye  the  thorax  of  severe 
emphysema  may  appear  to  move  sufiiciently  well,  but  to  the  hand  it  is 
evident  that,  while  it  is  raised  as  a  whole,  there  is  little  or  no  filling 
out  of  its  walls — that  is,  no  real  expansion. 

Sensory  Disturbance.  —  Indications  of  disease  affecting  the 
parietes  or  contents  of  the  thorax  are  frequently  afforded  by  touching 
or  pressing  the  surface.  Thus  on  pinching  the  skin  it  may  be 
found  that  certain  parts  of  the  surface  are  less  sensitive  or  more 
sensitive  than  normal ;  for  example,  diminution  or  loss  of  cutaneous 
sensibility  over  one-half  of  the  chest  points  to  disease  in  the  central 
nervous  .system — a  band  of  increased  sensibility  or  hypersesthesia 
extending  across  and  around  the  chest  suggests  irritation  of  the 
posterior  roots  of  some  of  the  spinal  nerves. 
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Localised  spots  of  tenderness  may  be  due  to  obvious  lesions  of  the 
skin  or  bone,  or  to  an  affection  of  muscular  tissue.  Tender  spots  are 
present  along  the  course  of  one  or  other  of  the  intercostal  nerves  in 
neuralgia,  as,  for  example,  that  associated  with  shingles;  they  occur 
also  in  hysteria.  A  more  localised  tenderness,  situated  in  an  intercostal 
space,  especially  in  the  axillary  region,  may  be  observed  in  early  pleu- 
risy ;  sometimes,  too,  during  the  stage  of  effusion,  particularly  if  the 
fluid  be  purulent.  In  examining  the  chests  of  children  suffering  from 
pneumonia,  it  often  happens  that  they  shrink  or  ci-y  during  percussion 
or  auscultation  of  the  affected  side  ;  the  same  thing  may  be  observed  to 
a  less  degree  at  the  apex  in  phthisis. 

Fremitus.— Vocal  Fremitus  in  Health.— The  vibrations  of  the 
vocal  cords  produced  by  the  voice  in  speaking,  singing,  or  screaming, 
are  communicated  to  the  chest-wall,  where  they  are  distinctly  felt  by 
the  hand  in  the  vast  majority  of  healthy  persons.  The  intensity  of 
vocal  fremitus  depends  on  the  following  conditions  ; — 

(i.)  On  the  strength  and  pitch  of  the  voice,  loud  and  low-pitched 
voices  yielding  more  marked  fremitus  than  weak  and  high-pitched  ones. 
Hence  this  sign  is  comparatively  of  less  value  in  women  and  children 
than  in  men. 

(2.)  On  the  size  of  the  bronchus  and  its  position  relatively  to  the 
chest-wall.  Vocal  fremitus  in  health  is  therefore  always  more  intense 
on  the  right  than  on  the  left  side,  the  right  bronchus  being  wider  and 
nearer  to  the  back  than  the  left  one.  The  difference  between  the  two 
sides  is  best  marked  below  the  clavicle,  below  the  scapula,  and  between 
the  scapula  and  the  spine,  and  it  is  in  these  regions  that  deviations 
from  normal  are  best  appreciated. 

(3.)  On  the  distance  of  the  examined  spot  from  the  larynx ;  fremitus 
being  strongest  over  the  larynx,  and  more  marked  over  the  upper  than 
the  lower  I'egions  of  the  thorax. 

(4.)  On  the  thickness  of  the  chest-walls ;  thus  the  vocal  thrill  is  less 
perceptible  over  fat,  muscular,  or  oedematous  chests  than  over  thin 
ones. 

Vocal  Fremitus  in  Disease. — In  examining  the  vocal  thrill,  all 
patients  should  be  asked  to  repeat  the  same  sound,  the  words  "  ninety- 
nine,"  pronounced  in  as  deep  a  tone  as  possible,  being  convenient  ones 
for  the  purpose ;  and  in  comparing  the  two  halves  of  the  chest,  care 
should  be  taken  to  place  the  hands  or  the  tips  of  the  fingers  on  symme- 
trical spots.  Under  certain  morbid  conditions  the  vocal  fremitus  may 
be  diminished,  abolished,  or  increased. 

Vocal  Fremitus  is  Diminished  or  Abolished — 

(i.)  When  there  is  an  effusion  of  liquid  or  gas  in  the  pleural  cavity. 

In  pleurisy  the  presence  of  effusion  may  be  determined  and  its 
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extent  mapped  out  by  the  alteration  in  vocal  fremitus;  above  the 
effusion  the  fremitus  is  normal  or  increased,  the  increase  being  often 
marked  in  the  infra-clavicular  region ;  more  fluid  is  required  to  annul 
fremitus  over  the  right  than  over  the  left  infra-scapular  region.  The 
return  of  fremitus  to  a  part  is  often  the  first  indication  that  absorption 
of  pleuritic  exudation  has  commenced,  but  it  is  important  to  remember 
that  vocal  fremitus  may  he  jjerceptihle  over  a  pleural  effusion. 

(2.)  Over  lung  tissue,  either  healthy  or  diseased,  when  its  bronchial 
tubes  are  narrowed  by  secretion,  external  pressure,  or  other  causes. 
Thus  the  vocal  thrill  is  sometimes  feeble  in  chronic  bronchitis  and  in 
asthma,  while  occasionally  it  is  diminished,  or  even  completely  absent, 
over  a  pneumonic  lobe. 

Vocal  Fremitus  is  Increased — 

(i.)  In  all  forms  of  lung  consolidation,  which  are  traversed  by 
air  tubes,  the  large  ones  at  least  being  patent. 

(2.)  Over  pulmonary  cavities  which  are  near  the  surface,  have 
condensed  walls,  and  communicate  with  open  bronchi. 

The  question  of  vocal  fremitus  is  largely  one  of  comparison  between 
the  two  sides  of  the  chest — the  differences  in  health  being  borne  in 
mind  ;  it  is  a  valuable  aid  to  diagnosis  between  pleuritic  effusion  and 
pneumonia  of  the  inferior  lobe  of  the  lung.  It  cannot,  however,  for 
reasons  already  indicated,  be  relied  on  alone.  In  a  child  the  cry  is 
a  valuable  means  for  testing  fremitus,  but  it  must  be  admitted  that  the 
thrill  produced  by  voice  or  cry  is  often  so  misleading  that  the  exploring 
syringe  has  to  be  used  before  a  certain  diagnosis  can  be  made.  The 
vibration  produced  by  coughing — tussive  fremitus — is  less  marked 
than  that  of  the  voice. 

Rhonclial  or  Bronchial  Fremitus. — When  the  lumen  of  the  bronchial 
tubes  is  diminished  by  viscid  mucus,  rhonchi  (see  p.  188)  may  be 
represented  in  palpation  by  the  coai-seness  of  their  vibrations.  They 
are  particularly  common  in  children,  and  may  be  cleared  away  by 
coughing. 

Friction  Fremitus. — The  vibration  produced  by  the  rubbing  together 
of  inflamed  pleural  surfaces  is  sometimes  transmitted  to  the  chest-wall, 
where  it  may  be  felt  as  a  vibratile,  rubbing  or  grating  sensation.  It  is 
commoner  during  the  later  than  the  earlier  periods  of  pleurisy. 

Fluctuation. — The  sensation  of  ordinary  fluctuation  may  occasion- 
ally be  detected  in  cases  of  empyema  in  which  there  is  bulging  of  the 
intercostal  spaces  from  paralysis  of  the  intercostal  muscles.  Fluctua- 
tion by  percussion  of  the  surface  may  also  rarely  be  of  diagnostic 
aid,  as  when  a  large  pleural  effusion  is  found  in  association  with  an 
intrathoracic  tumour. 

Pulsation. — Rarely  in  cases  of  left  empyema  pulsation  of  cardiac 
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rhythm  may  be  perceptible ;  it  is  usually  situated  somewhere  between 
the  left  clavicle  and  the  sixth  rib ;  the  heart  is  always  much  displaced 
to  the  right.  Aneurysm  may  be  simulated  by  a  pulsating  empyema ; 
very  rarely  it  may  be  justifiable,  or  even  necessary,  to  use  a  fin© 
hypodermic  syringe  in  order  to  make  a  diagnosis. 


PERCUSSION. 

Percussion  is  the  art  of  striking  the  external  surface  of  the  body- 
chiefly  of  the  chest  and  abdomen— in  order  to  ascertain  the  physical 
condition  of  the  underlying  parts.  To  this  end  the  nature  of  the 
sound  emitted  by  the  percussed  part,  and  the  degree  of  resistance 
offered  by  it  and  felt  by  the  observer,  must  both  be  carefully  studied. 

There  are  two  methods  of  percussion — the  immediate  and  the 
mediate. 

Immediate  Percussion  is  performed  by  striking  the  chest  with 
the  palmar  surface  of  the  fingers,  or  with  the  tips  of  two  or  three 
brought  together  in  the  form  of  a  hammer.  It  is  sometimes  used  to 
obtain  a  rough  preliminary  notion  of  the  limits  of  the  intrathoracic 
organs,  or  of  the  presence  and  extent  of  pathological  changes ;  thus 
in  effusion  into  one  pleural  cavity,  the  broad  contrast  between  the 
sounds  on  the  two  sides  may  in  this  way  be  easily  and  quickly  de- 
monstrated. The  main  use  of  immediate  percussion,  however,  is  in 
the  percussion  of  certain  bony  prominences,  as  the  clavicle  or  spine  of 
the  scapula,  the  bone  being  lightly  tapped  with  one  finger. 

Mediate  Percussion  may  be  performed  either  (i)  by  means  of 
a  small  hammer  with  its  striking  end  tipped  with  india-rubber,  and  a 
pleximeter  consisting  either  of  a  thin  piece  of  ivory  or  metal,  or  of  one 
of  the  fingers ;  or,  (2)  by  the  fingers  only.  The  latter  is  by  far  the 
most  convenient  and  precise  method,  for  not  only  does  it  satisfactorily 
discriminate  between  the  finer  gradations  of  sound,  but  it  supplies 
information  by  the  sense  of  touch  with  regard  to  degrees  of  resist- 
ance and  elasticity.  In  its  employment  one  finger  of  the  left  hand 
— usually  the  first  or  second,  or  sometimes,  as  in  percussing  above  the 
clavicles,  the  little  finger — must  be  placed  with  the  palmar  surface  of 
the  last  two  phalanges  accurately  and  firmly  applied  to  the  part.  This 
pleximeter  finger  is  then  struck  with  the  semiflexed  first  or  second 
finger  of  the  right  hand.  Observe  also  (i)  that  when  comparing  the 
sides  of  the  chest  or  two  parts  of  the  same  side,  the  passive  finger 
must  be  applied  precisely  in  the  same  manner  as  regards  pressure  and 
direction,  and  over  similar  structures ;  rib  must  be  compared  with  rib, 
intercostal  space  with  intercostal  space.  (2)  The  percussion  stroke 
must  spring  from  the  wrist  only ;  in  this  way  the  force  of  the  blow  may 
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be  regulated  with  nicety,  and  so  made  equal  in  any  two  compared  spots. 
(3)  The  blow  should  be  delivered  quite  vertically  to  the  surface  per- 
cussed ;  as  a  rule,  it  should  be  light,  for  if  too  strong,  the  vibration  of 
•the  neighbouring  parts  may  confuse  the  true  sound — horizontal  con- 
duction. This  is  especially  the  case  in  children,  owing  to  their  yielding 
thoracic  walls. 

Theory  of  Percussion. — All  sounds  are  divided  into  noises  and 
musical  sounds  or  tones.  The  vibrations  that  constitute  the  latter  are 
repeated  at  i-egular  intervals,  are  periodical,  each  has  the  same  wave- 
length ;  those  of  the  former  succeed  one  another  irregularly,  without 
periodicity,  the  consecutive  vibrations  are  unlike.  Between  a  pure 
musical  sound  and  a  noise  there  is,  however,  no  abrupt  separation  ; 
many  intermediate  sounds  bridge  over  the  gap  between  them.  Thus 
the  sound  emitted  by  the  healthy  chest  is  neither  a  noise  nor  a  perfect 
musical  note ;  it  possesses  tone,  but  this  is  made  up  of  a  series  of  tones 
which  do  not  completely  harmonise ;  the  musical  quality  is  therefore 
impaired.  The  various  percussion  sounds,  normal  and  abnormal, 
misht  also  be  divided  into  tones  and  noises  :  the  former  possess  the 
common  properties  of  loudness,  duration,  pitch  and  tone;  in  the 
latter,  tone  is  absent  and  pitch  for  the  most  part  is  indistinguishable. 
In  clinical  reports  we  are  in  the  habit  of  describing  percussion 
sounds  not  as  "  tones  "  or  "  noises,"  but  as  possessing  varying  degrees 
of  resonance  or  of  dulness.  For  resonance  is  the  production  of  tone 
by  rhythmical  reflection,  and  since,  as  Dr.  Gee  points  out,  "  the  only 
tones  which  percussion  knows  (those  of  bone  and  cartilage  excepted) 
are  produced  by  resonance"  (that  is,  by  the  rhythmical  vibrations  in 
the  cavities  formed  by  the  lungs  or  by  the  alimentary  canal),  it  has 
come  about  that  "  the  words  tone  and  resonance  as  applied  to  percus- 
sion sounds  mean  the  same  thing." 

The  important  points  to  be  observed  in  percussion  are — 

1.  The  degree  of  clearness  of  the  tone  or  resonance. 

2.  Next  to  tone,  pitch  is  the  most  important  quality ;  and  of  the 
two  remaining  qualities  duration  is  of  more  practical  value  than  loud- 
ness. Pitch  and  duration  bear  an  inverse  relation  to  one  another; 
the  shorter  the  duration  the  higher  the  pitch. 

3.  The  resistance  felt. 

To  become  familiar  with  simple  standards,  and  with  the  chief 
variations  in  the  sounds  and  the  tactile  sensations  of  percussion,  the 
student  may  profitably  go  through  the  following  exercise,  practising 
on  himself  or  on  a  fellow-student : — 

(i.)  Let  him  percuss  the  fleshy  part  of  his  own  thigh  and  note  its 
resistance  and  tonelessness ;  this  is  the  best  example  of  dulness. 
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(2.)  Percuss  his  stomach,  this  gives  clear,  as  distinct  from  muffled, 
resonance.  Contrast  the  stomach  with  the  colon  as  regards  pitch 
and  volume  of  sound. 

(3.)  Percuss  the  right  front,  and  observe  the  normal  muffled 
quality  of  the  thoracic  resonance.  In  percussing  downwards  over 
the  mammary  region,  observe  the  rise  in  pitch  and  the  shortening  of 
the  duration  of  the  note,  also  the  increase  in  resistance  on  coming  to 
the  liver, 

(4.)  Percuss  out  the  cardiac  dulness,  carefully  noting  how  much  of 
the  third  and  fourth  spaces  is  impaired,  reckoning  from  the  left 
margin  of  the  sternum  outwards  to  the  left. 

(5.)  Fillip  or  percuss  over  the  pomum  Adami  with  the  mouth  open, 
and  note  the  pure  tubular  sound ;  contrast  its  pitch  and  duration  with 
those  of  the  right  mammary  region. 

(6.)  Percuss  a  fellow-student's  back  close  to  the  spine,  then  pass 
outwards,  noting  the  increase  of  resistance  when  over  the  muscles. 

(7.)  Percuss  the  clavicle  or  the  tibia;  observe  that  the  pitch  of 
this  osteal  note  is  higher  than  the  note  over  the  trachea,  and  that  the 
latter  is  higher  than  that  over  the  thorax. 

(8.)  Percuss  a  Ixmg  in  the  post-mortem  room,  and  observe  the 
clear  tympanitic  character  of  the  note. 

Limits  of  the  Lung's. — Each  lung,  somewhat  conical  in  shape, 
has  three  surfaces,  an  outer  convex,  an  inner  concave,  and  a  lower  or 
basal  concave  surface  which  rests  upon  the  diaphragm;  and  three 
borders,  namely,  a  thin  anterior  or  median,  a  thick  posterioi-,  and  an 
inferior  border,  consisting  of  an  outer  convex  part  and  a  smaller  inner 
concave  part. 

In  Health  the  apices  rise  anteriorly  from  to  2  inches  above  the 
clavicles,  but  posteriorly  they  do  not  project  above  the  limits  of  the 
bony  thorax.  Starting  behind,  the  upper  limit  of  each  lung  is  marked 
by  a  line,  curved  with  its  convexity  downwards  from  the  spine  of  the 
seventh  cervical  vertebra  to  the  outer  edge  of  the  trapezius,  thence 
with  a  slight  inward  curve  to  the  outer  edge  of  the  sterno-mastoid, 
and  then  downwards  to  end  at  the  sterno-clavicular  articulation. 
The  anterior  margins  lying  deeply  behind  the  sterno-clavicular  articu- 
lations, descend  to  meet  at  the  level  of  the  second  costal  cartilages ; 
they  run  parallel  as  far  as  the  fourth  cartilages,  the  right  lung  slightly 
overstepping  the  middle  line,  the  left  keeping  near  the  left  edge  of  the 
sternum ;  at  the  foux-th  cartilage  the  left  curves  outwards  across  the 
fourth  space  to  the  fifth  cartilage,  thence  it  inclines  towards  the 
sternum,  nearly  reaching  the  inner  third  of  the  sixth  cartilage,  where 
it  joins  the  lower  edge  to  form  a  tongue-shaped  process  of  lung.  The 
position  of  the  lower  margin  of  the  right  lung  during  quiet  respiration 
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is  as  follows  :  It  reaches  the  sixth  cartilage  near  the  sternum,  the 
seventh  rib  in  the  mammary  line,  the  seventh  space  in  the  axillary 
line,  the  ninth  rib  in  the  scapular  line,  and  is  opposite  the  tenth  or 
eleventh  dorsal  spine,  near  the  vertebral  column.  The  left  lung 
reaches  the  eighth  rib  in  the  axillary  line,  and  the  same  places  behind 
as  the  right  lung. 

The  fissure  between  the  upper  and  lower  lobes  begins  opposite  the 
third  dorsal  vertebra  or  the  spine  of  the  scapula ;  it  passes  downwards 
and  forwards  over  the  scapula  to  join  the  lower  border  of  the  lung 
opposite  the  middle  of  the  sixth  cartilage.    On  the  right  side  a  second 


Fig.  90. — ^Front  view  of  the  Trunk,  showing  the  relative  positions  of  the  principal  Thoracic 
and  Abdominal  Viscera,  &c.  {After  Godlee  and  Thane.) 

or  upper  fissure  leaves  the  lower  one  at  the  posterior  axillary  edge 
about  2^  inches  above  the  angle  of  the  scapula,  and  passes  horizontally 
forwards  across  the  third  space  to  reach  the  anterior  edge  of  the  lung 
opposite  the  fourth  cartilage.  Behind,  then,  we  percuss  over  the 
upper  lobes  down  to  the  third  ribs,  and  over  the  lower  lobes  below 
them.  In  front  on  the  left  side  we  percuss  over  the  upper  lobe  only, 
on  the  right  side  mainly  over  the  upper  and  middle  lobes,  and  in  the 
right  axilla  mainly  over  the  middle  and  lower  lobes. 

In  Disease. — In  health  a  difference  in  the  height  of  the  two  lungs 
is  so  exceptional  that  it  almost  always  suggests  disease ;  shrinking 
of  an  apex  is  an  early  physical  sign  of  phthisis  ;  undue  size  points  to 
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emphysema,  when  the  apices  may  reach  as  high  as  2^  inches  above  the 
clavicles.  The  position  of  the  lower  and  other  boundaries  of  the  lungs 
is  also  similarly  affected  by  disease. 

The  site  of  the  middle  lobe  shows  the  importance,  when  there  is 
chest  disease,  of  percussing  the  right  axilla,  for  in  pneumonia  it  may 
be  the  only  lobe  affected.  A  knowledge,  too,  of  the  position  of  the 
fissure  between  the  upper  and  lower  lobes  enables  one  to  judge  how 
far  pneumonic  consolidation  is  limited  to  one  of  them ;  but  it  is  to  be 
observed  : — 

(i.)  That  the  anatomical  limits  of  the  affected  lobe  may  be  over- 


FiG  91  —Limits  of  Lower  ilargins  of  Lungs  and  of  Pleural  Sacs  behind.  {Weiland  Lnschka.) 
a,  b,  lower  margins  of  lungs  ;  c,  d,  lower  edges  of  plem-al  sacs:  e,f,g,  Assures  between  lobes ; 
i,  lower  edge  of  liver. 

Stepped  without  its  fellow  being  necessarily  involved  (a  lobe  in  the 
condition  of  red  hepatisation  being  as  large  as  a  healthy  one  at  the 
stage  of  full  inspiration).  (2.)  That  the  upper  portion  of  the  lower, 
and  the  lower  portion  of  the  upper  lobe,  may  be  picked  out  and  glued 
together  by  a  typical  croupous  pneumonia. 

°  Eespiratory  Movement.— In  quiet  breathing  the  position  of  the 
margin  varies  but  little,  but  between  a  full  inspiration  and  a  full 
expiration  the  difference  is  considerable;  in  the  lateral  regions  as  much 
as  3  to  4  inches.  A  diminution  of  the  re.spiratory  excursion  to  per- 
cussion is  observed  in  emphysema,  in  commencing  pleurisy,  and  in 
adhesion  of  the  pleura. 
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The  Normal  Pulmonary  Sound,  called  "  sub-tympanitic,"  is  mi 

generis,  and  is  only  to  be  learnt  by  experience.  It  is  short,  rather 
low  in  pitch,  and  its  tone  is  muffled. 

The  quality  varies  considerably  in  different  individuals,  and  to  a 
slight  degree  in  different  parts  of  the  chest.  Hence  the  importance  of 
comparing  the  percussion  sounds  emitted  by  corresponding  points  of 
the  two  sides  of  the  same  chest. 

The  note  is  clearer  in  thin  than  in  fat  people.  It  is  prolonged,  low 
in  pitch,  and  its  resonance  increased  over  the  elastic  chest-walls  of  the 
child ;  it  is  also  less  muffled — that  is,  clearer  and  purer — in  the  child 
than  in  the  adult. 


Fig.  92,— Posterior  view  oi  the  Trunk,  showing  the  relative  positions  of  the  principal  Thoracic 
and  Abdominal  Viscera,  &c. ;  x,  x,  the  seventh  cervical  and  first  lumbar  spines.  {After 
Godlee  and  Thane.) 

Regional  Percussion. — The  sound  is  clearer  in  quiet  than  in 
forced  breathing.  It  is  clearer  in  front  and  at  the  sides  than  behind, 
clearer  above  than  below  the  clavicles,  clearer  below  than  over  the 
scapulae.  It  is  shorter  and  higher  pitched  over  the  clavicles,  ribs, 
sternum  and  scapular  spines  than  over  the  soft  parts.  There  is  also 
a  slight  difference  between  the  two  apices,  percussion  below  the 
clavicle  giving  a  less  resonant  note  on  the  right  than  on  the  left  side. 
The  reverse  obtains,  however,  below  the  second  rib.  Certain  viscera 
encroaching  on  the  lower  pulmonary  regions  modify  or  lessen  the 
extent  of  the  normal  sound.  Thus  on  the  right  side  the  liver  dulness 
is  detected  in  the  fifth  space  in  front,  the  seventh  in  the  axilla,  and  the 
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eleventh  posteriorly,  and  with  hard  percussion  even  a  space  higher,  the 
lung  resonance  being  muffled  and  higher  in  pitch  in  the  fourth,  sixth, 
and  tenth  spaces.  On  the  left  front  the  cardiac  dulness  is  obtained  in 
the  fourth  and  fifth  spaces,  and  it  modifies  the  pulmonary  sound  to 
deep  percussion  in  the  third  space.  In  the  sixth  space  we  get  the 
tympanitic  stomach  note,  which,  about  the  margin  of  the  thorax,  passes 
into  that  of  the  colon.  In  the  left  lateral  region  the  splenic  dulness  is 
encountered  between  the  ninth  and  eleventh  I'ibs. 

It  is  important  to  observe  that  a  normal  pulmonary  sound  does  not 
necessaril}'  exclude  disease  of  the  respiratory  organs ;  thus  normal 
resonance  may  occur  when  there  is  severe  bronchitis,  a  dry  pleurisy, 
a  circumscribed  lesion  of  the  lung  deeply  seated,  or  a  disseminated 
tuberculosis  in  the  early  stage. 

Increased  Resonance. — i.  Hyper- Eesonance. — The  loudness  and 
duration  of  the  typical  pulmonary  sound  is  increased,  and  its  pitch  is 
usually  lowered,  while  the  degree  of  clearness  varies.  In  emphysema 
the  extent  of  resonance  is  often  much  increased ;  thus  resonance  may 
be  obtained  down  to  the  costal  mai-gin  in  front,  and  to  the  twelfth  rib 
behind.  The  liver  dulness  (even  when,  as  often  happens  in  emphysema, 
the  viscus  is  swollen)  may  be  obliterated  by  a  tympanitic  abdomen  and 
an  emphysematous  lung.  A  local  emphysema  around  tuberculous 
nodules  at  the  apex  may  completely  mask  any  dulness  that  would 
otherwise  result  from  their  presence. 

In  pneumothorax  hyper-resonance  is  marked,  although,  when  tension 
is  extreme,  resonance  is  interfered  with  or  it  may  be  almost  abolished ; 
when  liquid  is  present  as  well  as  air,  the  position  of  the  dulness  will 
vary  with  that  of  the  body,  which  it  will  not  do  in  the  case  of  liquid 
effusion  alone.    Occasionally  the  sound  is  amphoric. 

2.  Tympanitic  Resonance. — The  note  is  short,  the  pitch  raised,  and 
the  tone  clear.    This  variety  is  heard — 

(i.)  Over  relaxed  lung,  (a.)  In  the  neighbourhood  of  consolidation 
of  the  lung,  or  of  effusion  into  the  pleura.  Thus  in  pneumonia  of  the 
lower  lobe,  or  when  there  is  effusion  into  the  pleural  cavity,  a  tym- 
panitic sound  may  be  obtained  over  the  unaffected  lung,  (b.)  Over  a 
portion  of  lung  which  is  only  partially  infiltrated,  the  note  varying 
in  fulness  according  to  the  amount  of  air-containing  tissue.  Examples : 
the  fir.st  and  third  stages  of  a  croupous  pneumonia,  especially  in 
children  ;  oedema  of  the  lung ;  catarrhal  pneumonia. 

(2.)  Over  air  spaces,  (a.)  Smooth-walled  cavities,  v?hich  are  either 
close  to  the  surface  or  are  separated  from  it  by  a  thin  layer  of  solid 
tissue.  Examples:  bronchiectasis;  tuberculosis.  If  the  cavity  com- 
municates freely  with  a  bronchus,  the  pitch  rises  when  the  mouth  is 
open,  falls  when  it  is  shut,    (h.)  AVhen  consolidated  tissue  intervenes 
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between  the  surface  and  a  bronchus.  Examples  :  pulmonary  tumours  ; 
pneumonia  of  the  upper  lobes. 

(3.)  Sometimes  when  the  diaphragm  is  pushed  up  in  consequence 
of  abdominal  distension,  the  increased  clearness  of  the  pulmonaiy  re- 
sonance being  probably  due  to  relaxation  of  the  lung-tissue.  This  may 
be  sometimes  observed  on  the  left  front  when  the  heart  is  enlarged  and 
.also  raised  by  ascites.  Here  probably  a  portion  of  the  left  lung  has, 
through  collapse,  become  completely  airless. 

Diminished.  Resonance. — The  note  is  shorter,  more  muffled,  and 
its  pitch  is  usually  raised.  The  various  degrees  in  which  the  normal 
pulmonary  resonance  may  be  impaired  or  muffled  are  often  spoken 
■of  as  (i)  slight  impairment  or  slight  dulness;  (2)  moderate  impair- 
ment or  moderate  dulness ;  (3)  absolute  dulness. 

Diminished  resonance  is  met  with  under  the  following  conditions, 
passing  from  without  inwards  : — 

1.  In  thickening  of  the  superficial  tissues,  as  from  great  muscular 
development,  an  excess  of  fat,  or  oedematous  swelling. 

2.  When  the  ribs  are  strongly  arched,  as  in  kyphosis.  A  familiar 
instance  is  offered  by  percussing  the  back  of  a  well-marked  emphyse- 
matous thorax ;  the  projecting  angles  of  the  ribs  often  give  a  mode- 
rately dull  note,  while  the  shallow  depression  over  the  infraspinous 
region  furnishes  increased  or  even  tympanitic  resonance. 

3.  When  there  are  fluids  or  solid  masses  between  the  lung  and  the 
•chest-wall. 

(a.)  In  hydrothorax  or  dropsy  of  the  pleura  the  effusion  is  usually 
bilateral ;  hence  there  is  dulness  at  both  bases,  which  is  commonly 
limited  to  the  posterior  aspect  of  the  chest,  but  is  not  always  at  the 
same  level  on  the  two  sides. 

(b.)  In  pleuritic  effusion  the  dulness  is  usually  unilateral.  It  may 
be  limited  to  the  lowest  part  of  the  chest  behind,  or  it  may  extend  over 
the  whole  of  one  side  from  apex  to  base.  As  a  rule,  when  there  is  a 
moderate  degree  of  effusion,  the  upper  line  of  dulness  is  a  curved  one, 
-the  highest  part  of  the  curve  being  in  the  axilla,  the  lowest  part  near 
the  spine.  Behind,  then,  there  is  commonly  a  band  of  resonance, 
more  or  less  impaired,  in  the  interscapular  region,  and  over  the  ad- 
jacent portion  of  the  scapula,  including  the  supra-scapular  fossa. 

In  front,  whenever  effusion  is  considerable  in  amount,  the  upper 
line  of  dulness  crosses  the  middle  line,  descending  from  the  neighbour- 
hood of  the  apex  of  the  lung  to  join  the  dulness  yielded  by  the  more  or 
less  displaced  heart  (see  Fig.  93). 

After  removal  of  the  fluid,  either  by  paracentesis  or  by  absorption, 
■the  infra-axillary  region  is  usually  the  last  place  where  dulness  may 
■be  obtained. 
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It  is  important  to  remember  that  the  extent  and  degi'ee  of  dulness  is 
not  a  measure  of  the  quantity  of  fluid  present ;  a  small  empyema,  for 
example,  may  coexist  with  extensive  and  absolute  dulness ;  on  the 
other  hand,  resonance  may  be  only  slightly  or  moderately  impaired 
when  there  is  a  considerable  amount  of  effusion  ;  also,  after  removal  of 
serum  or  pus,  the  dulness  sometimes  remains  as  great  as  ever. 

(c.)  In  pneumothorax  when  the  pleural  cavity  is  greatly  distended 

(d.)  Over  tumours  or  thick  false  membranes. 


riG  03  —Displacement  of  Mediastinum,  Heart,  and  Liver  in  a  case  of  Pleuritic  Effusion  on  the 
left  side.   The  shading  indicates  the  extent  of  dulness  to  percussion. 

4.  When  the  lung  is  completely  impermeable  to  air,  as  when 
collapsed  from  any  cause,  or  when  it  is  the  seat  of  inflammatory  or 
tuberculous  infiltrations,  of  hsemorrhagic  infarcts,  of  abscesses  or  of 
new  growths. 

The  most  common  causes  of  impaired  resonance  are, — solidification  of 
lung  tissue  and  liquid  in  the  pleural  cavity. 

Metallic  Ring-  or  Amphoric  Resonance.  — A  high-pitched 

hollow  metallic  sound,  whose  fundamental  tone  is  accompanied  by  over- 
tones which  give  it  a  prolonged  metallic  echo,  is  met  with  over  large 
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■cavities  with  smooth  walls.  Examples :  pneumothorax ;  large  pul- 
monary cavities. 

Cracked-pot  Sound  {Bruit  de  pot  /eZe).— This  may  be  roughly 
imitated  by  clasping  the  hands  loosely  together  and  striking  the  back 
of  one  of  them  upon  the  knee,  the  enclosed  air  being  suddenly  expelled 
through  a  small  opening.  It  is  produced  in  health  sometimes  over  the 
yielding  chest  of  a  healthy  infant;  in  disease  (i)  over  a  superficial 
cavity  connected  with  a  bronchus  by  a  narrow  opening,  as  at  a 
phthisical  apex.  (2)  Sometimes  over  relaxed  lung-tissue,  as  above  a 
pleuritic  effusion  or  over  a  partially  consolidated  lung.  It  is,  indeed, 
by  no  means  uncommon  to  obtain  a  cracked-pot  sound  below  the 
clavicle  on  the  side  of  a  pleural  effusion. 

As  a  rule,  a  heavy  percussion  stroke  is  necessary  to  bring  out  the 
sound ;  it  should  be  delivered  during  expiration,  after  the  patient  has 
taken  a  full  inspiration,  and  while  his  mouth  is  open. 

Resistance.^ — The  feeling  of  resistance  varies  inversely  with  the 
compressibility  of  the  part  percussed  ;  for  example,  it  is  much  less  over 
the  yielding  thorax  of  the  child  than  over  the  rigid  chest  of  advanced 
life.  It  is  greater  over  solids  and  liquids  than  over  air-containing 
tissues;  thus  resistance  is  increased  in  solidification  of  the  lung,  still 
more  so  over  a  liquid  pleural  effusion,  and  most  of  all  over  an  intra- 
thoracic tumour,  which  has  a  large  surface  in  contact  with  the  chest- 
wall. 

It  is  diminished  in  moderate  distension  of  the  lung  or  pleura,  as  in 
pneumothorax  and  emphysema,  but  if  the  distension  is  extreme,  there 
is  an  increase  of  resistance  to  percussion. 

The  value  of  this  sign  is  very  great ;  it  enters  largely,  though  often 
unconsciously,  into  our  conception  of  the  differences  observed  between 
the  results  of  percussion  over  a  healthy  and  a  diseased  part  of  the 
chest.  Resistance  may,  indeed,  be  estimated  by  simple  palpation  with- 
out the  aid  of  percussion,  and  Dr.  Maguire  ^  believes  that  palpation  is 
more  delicate  than  percussion,  and  is  freer  from  fallacies.  He  has 
shown  that  the  areas  of  the  heart,  liver  and  spleen  may  be  accurately 
defined  by  pressing  lightly  with  the  tips  of  the  fingers  over  the  chest- 
wall. 

AUSCULTATION. 

Auscultation  is  the  act  of  listening  to  the  sounds  produced  in  the 
body  by  means  of  the  application  of  the  ear  directly  or  indirectly  to 
the  body  surface.  It  implies  the  voluntary  effort  of  bringing  the  ear 
into  some  sort  of  contact  with  the  surface,  and  includes  everything 
heard — whether  the  sounds  be  produced  in  the  respiratory  organs,  in 
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the  heart  and  large  vessels,  in  the  alimentary  canal,  or  in  connection 
with  any  other  organ. 

In  auscultating  the  respiratory  organs,  we  listen  for  the  normal 
and  abnormal  sounds  produced  by  breathing,  speaking  and  coughing. 
In  immediate  auscultation  the  ear  is  applied  directly  to  the  chest,  in 
mediate  auscultation  through  the  medium  of  the  stethoscope.  Both 
methods  have  their  advantages.  By  listening  directly  to  the  chest,  a 
rapid  estimation  can  be  made  of  the  condition  of  a  large  portion  of 
lung,  and  for  the  dorsal  region  this  is  the  only  method  permissible 
when  the  patient  is  too  feeble  to  be  held  up  for  more  than  a  few 
seconds ;  the  method  is  also  especially  suitable  for  the  examination  of 
the  back  of  a  young  child.  The  breath  sounds  are  heard  louder  than 
with  a  stethoscope,  but  many  delicate  sounds  may  be  lost.  The 
accurate  localisation  of  sounds,  too,  is  difficult,  and  examination  of  the 
apices  is  obviously  unsatisfactory. 

Rules  to  be  Observed  in  Stethoscopic  Examination. — i.  In  all 
cases,  when  practicable,  the  stethoscope  should  be  applied  directly  to 
the  skin. 

2.  Great  care  should  be  taken  that  every  part  of  the  circumference 
of  the  conical  end  is  in  accurate  contact  with  the  skin ;  this  is  best 
ensured  by  first  grasping  the  lower  end  of  the  stethoscope  with  the 
finger  and  thumb  (usually  of  the  left  hand),  and  holding  it  evenly, 
gently,  but  with  sufficient  firmness  against  the  chest-wall,  until  the 
ear  has  been  carefully  adjusted  to  the  other  end.  When  this  is  accom- 
plished, and  the  observer  feels  that  the  stethoscope  is  well  balanced, 
and  that  both  ends  are  accurately  adjusted,  the  finger  and  thumb 
should  be  removed  from  the  stethoscope,  and  should  be  used  with  the 
other  fingers  to  push  aside  the  clothes  (if  the  chest  is  not  stripped) ; 
in  this  way  rustling  noises  are  avoided. 

3.  Bach  part  of  the  chest — front,  axillse,  back — is  to  be  carefully 
examined  and  compared.  In  comparing  the  two  sides  of  the  chest, 
the  stethoscope  should  be  placed  on  symmetrical  spots. 

Auscultation  of  the  Healthy  Chest.— It  is  most  important 

that  the  student,  before  listening  to  diseased  chests,  should  become 
perfectly  familiar  with  the  normal  sounds  heard  on  listening  over  the 
respiratory  organs.  They  are  those  of  respiration,  of  phonation  (pro- 
duced at  the  rima  glottidis  by  the  vocal  cords),  and  of  articulation 
(produced  only  in  the  cavity  of  the  mouth).  The  student  should  there- 
fore listen  while  the  person  breathes,  while  he  speaks  in  his  natural 
voice,  and  while  he  whispers  (which  gives  the  simple  articulatory 
sound).  The  following  exercise  may  be  usefully  undertaken  at  home 
with  the  help  of  a  fellow-student : — 

Exercise. — i.  Apply  the  stethoscope  to  one  side  of  the  larynx,  and 
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observe  the  inspiratory  and  the  expiratory  sound  during  quiet  and 
during  forced  breathing,  noting  the  length  of  each,  and  comparing  it 
with  that  of  each  respiratory  movement;  the  interval  between  the 
sounds ;  their  pitch  and  peculiar  hollow  quality. 

2.  Apply  the  stethoscope  or  the  ear  directly  to  the  left  infra-scapular 
region,  and  carefully  observe  the  marked  difference  between  the  breath 
sounds  here  and  over  the  larynx. 

It  is  very  desirable  that  the  student  should  auscultate  the  places 
mentioned  daily  during  the  first  week  or  two  of  his  beginning  the 
study  of  auscultation,  and  it  is  well  to  write  out,  and  more  than  once, 
his  own  description  of  what  he  hears,  and  compare  it  with  that  of  a 
fellow-student,  and  afterwards  with  the  details  given  below.  Too  much 
stress  cannot  be  laid  on  the  importance  of  this  exercise,  for  the  breath 
sounds  as  heard  over  the  v/indpipe  and  over  the  spongy  lung-tissue 
form  two  great  types  under  which  all  morbid  breath  sounds  may  be 
classed.  Once  mastered  and  retained  as  standards  in  the  mind,  there 
are  but  few  future  auscultatory  troubles  for  the  student. 

3.  Having  studied  these  types,  he  should  listen  to  other  parts  of  the 
chest,  and  observe  any  minor  modification  of  the  breath  sounds,  espe- 
cially comparing  the  right  with  the  left  apex,  and  the  sounds  heard 
over  the  manubrium  and  in  the  inter-scapular  region  with  those  heard 
in  other  parts  of  the  chest. 

4.  The  normal  sounds  of  vocalisation  and  articulation  should  now 
be  studied  by  listening  over  the  larynx  and  over  the  infra-scapular 
region — (i)  when  the  person  speaks  in  his  natural  voice,  and  (2)  when 
he  whispers. 

Breath  Sounds  in  Health. — On  auscultating  the  respiratory 
organs,  two  sounds  or  murmurs  are  heard,  one  accompanying  the  act 
of  inspiration,  the  other  that  of  expiration.  A  marked  contrast  exists 
between  the  breath  soiinds  heard  over  the  larynx  and  trachea,  and  those 
heard  over  the  chest-wall  covering  the  vesicular  tissue  of  the  lung. 

The  Laryngeal  or  Tracheal  sounds  are  blowing  and  harsh,  begin 
and  end  abruptly,  are  of  about  the  same  duration,  are  of  unifoi-m 
intensity  throughout,  and  are  separated  by  a  very  short  but  distinct 
pause.  Bach  lasts  as  long  as  the  inspiratory  and  expiratory  movement 
that  produces  it.  On  listening  over  the  manubrium,  and  in  the  inter- 
scapular region  at  the  level  of  the  bifurcation  of  the  trachea,  weaker 
sounds,  but  sounds  identical  in  quality,  are  heard  in  most  persons; 
hence  this  type  of  breathing  is  called  "bronchial."  It  possesses  a 
special  quality,  which  may  be  imitated  by  inspiring  and  expiring 
through  the  mouth  arranged  to  utter  the  consonants  cU  guttural  in 
combination  with  a  vowel. 

The  sounds  heard  over  the  healthy  lung,  called  "vesicular,"  are 
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softer  and  lower  in  pitch  tlmn  the  laryngeal,  and  lack  their  hollow 
reverberating  character.  There  is  no  interval  between  them;  they 
form  a  continuous  breezy  murmur,  like  the  sighing  of  wind  through 
the  leaves  of  a  tree.  They  are  not  of  uniform  intensity,  for  the  expira- 
tory part  of  the  murmur  is  feebler,  lower  in  pitch,  and  one-fourth  to 
one-fifth  shorter  than  the  inspiratory,  and  is  often  quite  inaudible. 
The  inspiratory  begins  and  ends  with  the  inspiratory  movement  of  the 
chest ;  the  expiratory  is  only  heard  at  the  very  commencement  of  the 
expiratory  act,  and  is  often  absent.  A  careful  distinction  should  be 
drawn  between  the  sound  of  ordinary  tranquil  respiration  and  that  of 
forced  or  deep  breathing.  In  the  latter  case  a  guttural  sound  is  apt 
to  be  heard  over  and  above  the  vesicular  murmur. 

Healthy  Varieties. — The  quality  of  the  vesicular  murmur  varies 
slightly  in  diflferent  parts  of  the  chest.  Generally  speaking,  it  is  louder 
over  the  more  reson-ant  parts — thus  in  front  than  behind,  above  than 
below.  At  the  apices  the  vesicular  quality  is  less  marked,  the  pitch  is 
higher,  and  the  expiratory  sound  is  longer  than  over  the  infra-scapular 
region ;  and  these  peculiarities  are  more  noticeable  at  the  right  than 
at  the  left  apex,  the  breath  sound  in  the  right  infra-clavicular  region 
being  somewhat  high  er  in  pitch,  and  expiration  longer  than  in  the 
left  infra-clavicvilar  region,  whereas  the  inspiratory  murmur  is  nearly 
always  more  purely  vesicular  at  the  left  apex. 

In  infancy  the  respiratory  murmur  is  louder  and  less  breezy,  and 
is  called  "puerile" ;  in  old  age  it  is  feebler  than  in  the  adult.  The 
expiratory  sound  is  also  longer  at  the  two  extremes  of  life. 

Auscultation  of  the  Voice  in  Health.— The  voice  in  health  is 
made  up  of  two  elements,  namely,  phonation  and  articulation ;  the 
former  is  produced  by  the  vibrations  of  the  vocal  cords,  the  latter  is  pro- 
duced in  the  mouth  by  the  movements  of  the  tongue,  lips,  and  palate. 

Phonation. — On  listening  with  a  stethoscope  to  the  larynx  of  a 
healthy  person  during  the  act  of  singing  or  speaking  aloud,  the  voice  is 
heard  with  almost  painful  intensity  :  a  similar  but  less  distinct  voice- 
sound  is  heard  over  the  first  piece  of  the  sternum  or  behind  between  the 
scapular  spines;  over  the  rest  of  the  chest-wall  which  covers  hea,lthy 
lung-tissue  a  mere  humming  or  buzzing  is  audible. 

Articulation. — The  articulate  voice,  best  heard  when  the  patient 
whispers,  is  distinct  on  listening  over  the  larynx ;  it  is  indistinct 
over  the  situation  of  the  chief  bronchi,  while  it  is  completely  lost  over 
the  greater  part  of  the  pulmonary  surface. 

Auscultation  in  Disease. — We  meet  with  (i)  modifications  of 
the  normal  breath  sounds ;  (2)  modifications  of  the  normal  sounds 
of  phonation  and  of  articulation  ;  (3)  adventitious  sounds.  Most  of  the 
phenomena  enumerated  below  may  be  studied  by  the  examination  of  a 
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case  of  pleuritic  effusion  and  a  case  of  chronic  phthisis.  In  the  former, 
let  the  student  note  the  feebleness  of  the  breath  sounds  over  the 
effusion,  with  their  loudness  over  the  opposite  lung.  In  the  latter, 
he  should  study  the  character  of  the  breath  sounds  and  of  any  adven- 
titious sounds  that  may  be  present.  In  both  he  should  examine 
carefully  for  bronchophony  and  pectoriloquy,  and  for  adventitious 
sounds. 

Modifications  of  the  Vesicular  Type.— l.  Weakening  or  Sup- 
pression of  the  Vesicular  Murmur. — This  may  occur:  (i.)  From 
feebleness  of  the  movements  of  the  thorax,  as  on  the  side  of  a  pleuritic 
stitch.  (2.)  From  obstruction  of  the  air  passages,  either  (a)  from 
within,  as  in  bronchitis,  and  sometimes  in  cases  of  pulmonary  consoli- 
dation, owing  to  blocking  of  the  smaller  tubes  with  secretion  ;  or  (6) 
from  without,  as  when  a  bronchus  is  compressed  by  an  aneurysm  or  a 
new  growth.  (3.)  When  there  are  fluids  or  solids  between  the  lung 
and  chest-wall ;  as  in  pleuritic  effusion,  in  pneumothorax,  or  in  cases 
of  massive  adhesions  in  the  pleural  cavity. 

2.  Exaggerated,  or  Puerile  Breathing. — This  type  of  breathing  is 
heard  over  the  chest  of  a  healthy  child ;  both  inspiration  and  expira- 
tion are  louder  than  in  the  adult.  When  the  result  of  thoracic  disease, 
sometimes  inspiration,  sometimes  expiration,  is  the  louder  of  the  two, 
and  expiration  may  be  slightly  prolonged.  The  lengthening  of  expira- 
tion in  puerile  breathing  is  usually  more  apparent  than  real — that  is, 
the  ordinary  expiratory  sound  of  normal  respiration  becomes  louder, 
and  is  therefore  more  manifest. 

Loud  breathing  may  be  heard  over  healthy  lung  when  another 
portion  of  the  lung,  or  its  fellow,  is  compressed,  solidified,  or  other- 
wise disabled ;  thus,  in  pleuritic  effusion,  exaggerated  breath  sounds 
are  usually  audible  over  the  unaffected  side.  Harsh  breathing  is  very 
common  over  minor  or  moderate  degrees  of  consolidation,  as  at  the 
apex  in  phthisis,  and  is  associated  with  prolonged  expiration. 

3.  Prolongation  of  Expiration. — This  is  a  feature  of  bronchial 
breathing,  but  sometimes  it  is  the  chief  or  the  only  modification,  as 
when  the  elasticity  of  the  lung  is  diminished  in  emphysema,^  or  when 
there  is  an  obstruction  to  the  exit  of  air,  as  occurs  in  bronchitis.  It  is 
often  one  of  the  first  indications  of  a  commencing  consolidation  at  the 
apex. 

4.  Jerky  or  Wavy  Breathing,  in  which  inspiration  is  interrupted 
two  or  three  times,  is  heard  over  the  whole  lung:  (i)  sometimes  in 
hysteria;  (2)  in  painful  affections  of  the  respiratory  muscles,  causing 
them  to  act  irregularly. 


^  Prolongation  of  expiration  must  be  carefully  distinguished  from  rhonchus. 
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Locally  it  is  of  importance  when  met  with  at  the  apex,  where 
inspiration  has  sometimes  a  "  cogged-wheel  rhythm,"  a  sign  often  of 
incipient  phthisis.  It  is  thought  to  be  produced  by  obstructions  in  the 
finer  bronchioles,  and  is  probably  of  the  nature  of  a  rhonchus. 

5.  Deferred  Inspiration.— Inspiration  is  said  to  be  deferred  when 
the  inspiratory  movement  of  the  chest  is  felt  before  any  sound  is  heard. 
This  occurs  in  emphysema  and  in  laryngeal  obstruction. 

6.  Broncho- Vesicular  or  Transitional  Breathing. — Sometimes  it  is 
very  difficult  to  say  whether  the  breath  sounds  belong  to  the  vesicular 
or  to  the  bronchial  type  ;  for  example,  at  a  phthisical  apex,  and  in 
rare  cases  of  emphysema,  the  breath  sounds  are  harsh,  divided,  and 
expiration  is  as  long  as  inspiration ;  they  thus  approach  the  bronchial 
type,  but  the  peculiar  "  ch  "  quality  of  true  glottic  breathing  is  either 
absent  or  doubtful.  Skoda  classed  such  sounds  as  "indeterminate,"  but 
it  is  better  for  the  student,  when  in  doubt  as  to  their  nature,  to  describe 
them  in  detail — the  quality,  the  pause,  and  the  relative  length  of  the 
inspiratory  and  expiratory  portions  rather  than  to  merely  give  them  a 
name. 

Modifications  of  the  Normal  Laryng-eal  or  "Bronchial" 

Type. — Bronchial  breathing,  similar  to  healthy  laryngeal  or  tracheal 
breathing,  is  heard  over  the  chest,  where  normally  the  vesicular  is 
audible,  when  the  lung-tissue  has  ceased  to  contain  air,  being  con- 
solidated as  in  pneumonia,  collapsed  or  compressed  as  in  pleuritic 
effusion.  In  these  cases  the  bronchial  tubes  are  surrounded  by  solid 
tissue,  hence  the  glottic  sounds  are  well  conducted,  while  any  sounds 
which  originate  in  the  parenchyma  are  suppressed. 

According  to  unimportant  modifications  of  the  sounds  heard,  bron- 
chial bi-eathing  is  described  as  tubular,  blowing,  or  cavernous. 

Tubular  most  nearly  approaches  to  the  normal  breathing  heard  over 
the  larynx.  It  is,,  however,  higher  in  pitch,  it  conveys  the  sensation  of 
air  being  drawn  into  and  puffed  out  of  a  narrow  metallic  tubular  space, 
which  ajjpears  to  be  immediately  beneath  the  part  examined.  It  is 
heard  to  perfection  over  a  hepatised  lobe  in  pneumonia,  and  its 
metallic  quality  is  highly  developed.  In  blowing  breathing  there  is 
less  concentration,  the  sounds  appear  to  be  produced  at  a  distance  and 
in  a  wider  tube.  In  cavernous  breathing  the  ear  gets  the  impression 
of  a  still  larger  space,  the  inspiratory  and  expu'atory  sounds  are  both 
of  a  hollow  whiffing  character,  and  are  lower  pitched,  especially  the 
expiratory,  than  in  tubular  breathing.  Mostly  heard  over  cavities  in 
the  lung,  it  may  also  be  produced  when  there  is  solid  tissue  between 
the  root  of  the  lung  and  the  surface. 

The  bronchial  breath  sound  is  recognised  by  its  peculiar  quality 
and  rhythm,  and  not  because  it  is  louder  than  the  vesicular  murmur; 
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indeed,  perfect  bronchial  breathing  of  extreme  weakness  may  often  be 
distinguished  over  an  effusion  into  the  pleural  cavity.  The  important 
information  derived  from  the  presence  of  the  bronchial  type,  whether  of 
tubular,  blowing,  or  cavernous  quality,  is  that  the  lung  parenchyma  no 
longer  admits  air.  But  inasmuch  as  the  precise  amount  of  change  in 
the  lung  structure  cannot  be  determined  by  these  variations  of  the 
bronchial  type,  it  would  be  well  to  omit  them  altogether  from  the 
terminology  of  morbid  breath  sounds. 

Auscultation  of  the  Voice  in  Disease.— Vocal  Resonance 

may  be  defined  to  be  the  voice  as  it  is  heard  on  applying  the  ear 
directly  or  indirectly,  by  means  of  a  stethoscope,  to  the  surface  of  the 
chest. 

Weakness  or  Absence  of  Vocal  Resonance  is  met  with  in  cases 
of  obstruction  or  compression  of  the  bronchial  tubes,  or  when  fluid 
or  morbid  tissue  intervenes  between  the  lung  and  the  thoracic  wall ; 
thus  it  is  found  in  cases  of  pleural  effusions  and  of  dense  pleuritic 
adhesions. 

Intensification  of  the  Vocal  Resonance  or  Bronchophony. — It  is 

impossible  to  distinguish  between  a  simple  increase  of  the  vocal  reso- 
nance and  bronchophony ;  hence  they  are  here  classed  together,  and 
bronchophony  is  defined  to  be  an  increased  distinctness  or  clearness  of 
vocal  resonance  at  the  surface  of  the  chest.  The  musical  tones  formed 
at  the  glottis  reach  the  ear  not  as  a  vague  humming,  but  with  distinct- 
ness and  clearness ;  in  these  respects  they  are  similar  to  the  sounds 
heard  over  the  windpipe  in  the  neck. 

Bronchophony,  as  already  mentioned,  may  often  be  heard  over  the 
bifurcation  of  the  bronchi,  and  sometimes  beneath  the  right  clavicle, 
especially  in  women  and  children.  When  present  at  other  parts  of  the 
chest,  it  is  pathological,  and  has  a  similar  significance,  speaking  broadly, 
to  bronchial  breathing.  Thus  it  occurs  (i)  in  consolidation  of  the  lung, 
as  from  collapse,  pneumonia,  phthisis,  hsemorrhagic  infarct  and 
tumours;  (2)  over  excavations  in  the  lung  or  dilatations  of  the  bronchi, 
provided  that  the  tissue  around  such  cavities  is  solid ;  (3)  sometimes  in 
cases  of  extreme  enlphysema.  It  is  to  be  noted,  however,  that  if  in 
cases  of  consolidation  or  of  excavation  of  the  lung,  the  bronchial 
channel  is  obstructed  between  the  larynx  and  the  conducting  part  of 
the  lung,  as  by  a  plug  of  secretion,  the  px'oduction  of  bronchophony  is 
interfered  with,  and  the  voice  sound  is  enfeebled  or  annulled. 

Pectoriloctuy  is  a  term  best  restricted  to  the  transmission  of  the 
articulate  utterance  of  a  patient  directly  to  the  ear  or  along  the  stetho- 
scope of  the  auscultator.  It  refers  to  articulation,  bronchophony  to 
phonation.  A  pure  articulatory  sound  is  best  obtained  by  getting 
the  patient  to  whisper.    If  each  syllable  sounds  distinctly,  and  as  if 
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produced  in  the  tube  of  the  stethoscope,  pectoriloquy  is  said  to  be 
present.  Pectoriloquy  is  most  frequently  met  with  over  superficial 
cavities,  which  freely  communicate  with  bronchial  tubes.  Like  broncho- 
phony, it  is  sometimes  present  over  solid  portions  of  lung;  it  is 
not  therefore  a  certain  sign  of  a  cavity.  This  physical  sign  may  be 
recognised  over  a  pleuritic  effusion,  and  perhaps  more  frequently  when 
the  effusion  is  sei-ous  than  when  it  is  purulent. 

-ffigophony  is  a  peculiar  modification  of  bronchophony,  in  which  the 
voice  resembles  the  squeaking  of  a  Punch  and  Judy  exhibitor  or  the 
bleating  of  a  goat.  The  voice  is  higher  pitched  and  shriller  than  that 
■coming  from  the  patient's  mouth,  and  has  often  a  tremulous  or  jerky 
character.  It  is  best  heard  in  cases  of  moderate  pleural  effusion  on 
applying  the  ear  near  the  angle  of  the  scapula,  but  well  below  the  upper 
margin  of  the  dulness ;  true  segophony,  however,  is  not  very  common. 
The  name  is  often  given  to  ordinary  bronchophony  possessing  a  slightly 
nasal  twang ;  this  might  be  termed  nasal  bronchophony.  Dr.  F.  Taylor 
has  shown  that  segophony  occurs  in  some  cases  of  pneumonia,  when  the 
bronchial  tubes  are  obstructed  by  plugs  of  fibrin. 

Resonance  of  the  cough  or  the  cry  may  be  of  value  in  the  absence  of 
other  signs.  Thus  in  auscultating  the  chest  of  a  restless  screaming 
infant,  when  the  breath  sounds,  for  obvious  reasons,  are  difficult  to 
appreciate,  a  ringing  bronchophonic  cry  is  suggestive  of  hepatisation 
of  the  underlying  lobe. 

Adventitious  Sounds.  —  In  most  diseases  of  the  lungs  and 
pleurae,  at  some  part  of  their  course,  the  respiratory  murmur  is  accom- 
panied by  certain  adventitious  sounds,  which  are  known  as  rhonchi, 
rales  and  friction  sounds.    These  may  be  grouped  as  follows  : — 

Rhonchi  or  dry  sounds. 

1.  Sonorous  or  low-pitched  rhonchi. 

2.  Sibilant  or  high-pitched  rhonchi. 

RS.les  or  moist  sounds. 

1.  Crepitation. 

2.  Bubbling  rales. 

(  Small  bubbling,  the  so-called  subcrepitant  rfiles. 
(i.)  Simple.  ^  Medium  bubbling,  the  so-called  submucous  rales. 

(  Large  bubbling,  the  so-called  mucous  riiles. 
(2  )  Metallic  or  con  \  Small  metallic  or  crackling  ritles.  i  Called  also  "dry 
f  ]  Medium  „  „  [     and  moist 

(  Large  „  „  )  cracklings." 

Laennec's  "  dry  crepitant  r&les  with  large  bubbles." 
Pleuritic  friction. 


Rhonchi,  sometimes  called  dry  rales,  are  musical  continuous  sounds, 
which  accompany  inspiration  and  expiration.    They  may  completely 
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obscure  both  breath  sounds,  and  may  be  audible  away  from  the  patient. 
They  are  classed  as  sonorous  and  sibilant.  The  former  are  low-pitched 
or  snoring  sounds  ;  the  latter  are  high-pitched,  and  of  cooing  character. 
Ehonchi  are  produced  by  the  passage  of  air  through  a  bronchial  tube 
which  is  narrowed  at  some  point,  the  constriction  being  due  (i)  usually 
to  the  presence  of  viscid  mucus  ;  or  (2)  to  contraction  or  to  compression 
of  a  bronchial  tube,  the  former  occurring  in  asthma,  the  latter  some- 
times in  aortic  aneurysm. 

Crepitation. — This  term  is  applied  to  very  tine  sharp  moist  sounds 
heard  during  inspiration,  usually  towards  its  termination,  but  not 
during  expiration.  They  may  be  imitated  by  rubbing  a  lock  of  hair 
between  the  fingers  close  to  the  ear,  or  by  rubbing  the  moistened 
thumb  against  the  forefinger.  Crepitations  are  uniform  in  size,  and 
are  unaffected  by  coughing.  They  are  typically  met  with  in  the  first 
stage  of  pneumonia;  also  over  oedematous  or  collapsed  lung  (see 
"Collapse  rale,  p.  191). 

This  rale  has  been  called  "vesicular,"  and  it  gives  us  the  important 
information  that  air  can  still  enter  the  air-cells. 

Simple  Bubbling,  or  mucous  rales,  of  various  size,  are  produced  in 
bronchial  tubes  or  in  cavities  in  the  lung,  by  the  passage  of  air 
through  mucus,  serum,  blood,  or  other  liquid.  They  are  irregular  in 
size,  and  are  modified  by  coughing,  differing  in  these  respects  from 
the  crepitant  rales  just  described.  Their  size  depends  on  the  quantity 
and  quality  of  the  fluid,  and  to  some  extent  on  the  capacity  of  the 
space  in  which  they  originate,  although  it  must  be  borne  in  mind  that 
small  bubbles  may  be  formed  in  large  tubes.  The  smallest-sized  bub- 
bling, sometimes  called  the  subcrepitant  rale,  occurs  in  capillary 
bronchitis ;  the  largest  is  produced  in  the  trachea  and  bronchi,  and 
indicates  an  accumulation  of  fluid  owing  to  failure  of  vital  powers; 
hence  it  is  popularly  known  as  the  "death  rattle."  It  is  especially 
noticeable  when  death  takes  place  during  coma,  as  in  apoplexy,  and  in 
the  last  stage  of  many  pulmonary  affections. 

Metallic  E^les. — These  are  bubbling  rales  of  various  sizes,  which 
have  a  peculiar  metallic  character.  They  are  sometimes  called  "con- 
sonating,"  owing  to  their  clearness  and  resonance,  and  the  term  may 
be  taken  to  include  the  "  dry  and  moist  cracklings,"  spoken  of  by  some 
writers,  which  are  so  frequently  met  with  at  a  phthisical  apex.  Besides 
indicating  the  presence  of  liquid  in  bronchial  tubes  or  in  pulmonary 
cavities,  they  also  suggest  that  these  spaces  are  surrounded  by  solid 
tissue.  A  variety  called  "  clicking,"  from  the  character  of  the  sound,, 
is  produced  during  inspiration  only,  and  is  common  at  the  apex  in 
phthisis. 

Dry  Crepitant  RS-le  with  Large  Bubbles. — This  term  was  given  by 
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Laennec  to  a  sound  which  conveys  "the  sensation  of  air  distending 
dry  and  very  unequally  dilated  pulmonary  vesicles."  The  phenomenon 
IS  practically  limited  to  pronounced  cases  of  emphysema.  It  resembles 
<a  high-pitched  bubbling  sound,  is  persistent,  accompanies  inspiration, 
and  is  best  heard  in  the  infra-axillary  regions. 

Dr.  Steell  has  drawn  attention  to  a  crackling  sound  closely  related 
to  the  above  rale,  and  "  audible  in  the  neighbourhood  of  the  pulmonary 
artery  over  the  border  of  the  left  lung.  Usually  it  is  heard  only 
during  inspiration,  but  it  may  be  present  to  some  degree  during  expi- 
ration, and  may  temporarily  assume  cardiac  rhythm."  He  thinks  that 
the  sound  is  produced  by  an  emphysematous  state  of  the  edge  of  the 
left  lung,  and  that  its  "  intermittence  and  variableness  may  be  ex- 
plained by  varying  conditions  of  lung  compression  by  the  heart,"  the 
heart  in  these  cases  being  usually  enlarged. 

Friction  Soundsr— In  health  the  gliding  of  one  pleural  surface  over 
the  other  is  silently  performed,  but  any  unevenness  of  the  opposed 
surfaces,  or  the  deposit  of  morbid  material  between  them,  is  liable  to 
produce  friction  sounds.    These  vary  from  the  slightest  grazing,  to  loud 
creaking  or  crackling  sounds.     They  are  commonly  restricted  to  a 
small  area  of  the  lower  half  of  the  chest  in  the  lateral  region,  or  near 
the  lower  angle  of  the  scapula.    They  usually  accompany  both  inspira- 
tion and  expiration,  and  give  an  unmistakable  impression  of  their 
•cause.    They  are  less  continuous  than  rales,  are  uninfluenced  by  cough- 
ing, and  are  strengthened  by  a  deep  inspiration,  and  sometimes  by 
pressure  of  the  stethoscope  on  the  intercostal  space.    They  are  usually 
associated  with  a  stitch-like  pain,  with  enfeebled  breath  sounds,  and 
with  diminished  movement  of  the  affected  side.    The  friction  sound,  as 
s,  rule,  disappears  before  the  advancing  fluid,  but  is  again  audible,  and 
often  with  greater  intensity,  during  its  subsidence.    The  loudness  of 
the  sound  bears  no  relation  to  the  amount  or  the  condition  of  the  exuded 
lymph.    Friction  sounds  in  pleurisy  are  sometimes  produced  by  the 
movements  of  the  heart,  and  are  then  audible  when  the  patient  holds 
his  breath.    Extensive  friction  sound  over  the  right  side  may  occa- 
sionally be  produced  by  peritonitis  between  the  liver  and  diaphragm, 
perihepatitis,  and  more  rarely  also  on  the  left  side  by  perisplenitis. 

Amphoric  Echo. — This  is  a  peculiar  metallic  sound,  similar  to  that 
produced  by  blowing  into  an  emjity  bottle  or  a  jug.  For  its  production 
a  large  air-containing  cavity  is  necessary,  but  the  jiresence  of  liquid  is 
not  essential.  It  may  accompany  the  breath  sounds,  the  voice,  cough 
and  rales.  It  occurs  rarely  in  cases  of  large  cavities  iu  the  lungs,  and  in 
pneumothorax;  in  the  latter  case  the  amj^horic  quality  is  given  to  the 
bronchial  breath  sounds  by  their  passage  from  the  collapsed  lung 
through  the  pleural  air  cavity,  which  may  be  quite  closed.    This  echo 
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sometimes  accompanies  the  cardiac  sounds,  and  in  such  a  case  may  be 
generated  by  a  gas-distended  stomach. 

Metallic  Tinkling  is  a  clear,  ringing,  highly  metallic  single  sound, 
which  is  best  imitated  by  letting  drops  of  water  fall  on  the  surface  of 
a  little  water  in  a  decanter.  Jt  occurs  along  with  or  alternates  with 
amphoric  echo,  and  its  explanation  and  associations  are  similar. 

The  Bell  Sound. — If  the  stethoscope  be  applied  over  a  pneumo- 
thorax or  other  large  air-containing  cavity  while  the  side  is  percussed 
by  two  coins,  a  sound  is  produced  which  closely  resembles  that  heard 
at  a  distance  from  an  anvil  struck  with  a  hammei-.  When  this  bell  or 
anvil-like  sound  is  present,  the  limits  of  the  air-containing  cavity  may 
sometimes  be  accurately  mapped  out  by  percussion  of  the  coins  in 
different  places  while  the  stethoscope  is  stationary ;  the  bell  sound 
being  lost  when  the  coins  are  percussed  outside  the  boundaries  of  the 
air  space. 

Fallacious  Auscultatory  Sounds. — i.  A  dry  rubbing  sound,  confined 
usually  to  inspiration,  is  occasionally  heard  in  the  supraspinous  fossa 
near  the  shoulder-joint,  where  it  doubtless  originates. 

2.  A  rumbling  sound  is  not  uncommon.  It  is  produced  by  muscular 
contraction,  and  is  usually  continuous. 

3.  Conduction  of  rales  across  the  spine.  This  may  be  sometimes 
observed  in  pneumonia  of  the  lower  lobe,  the  crepitations  being  heard 
on  the  posterior  aspect  of  the  unaffected  side. 

4.  Collapse  Rdle. — Fine  crepitant  sounds  are  sometimes  heard  at  the 
base  of  the  lung  posteriorly,  when  a  person  with  healthy  lungs  sits  up 
in  bed  and  takes  a  deep  inspiration,  but  they  readily  disappear  after  a 
few  inspirations.  It  is  necessary  for  the  student  to  be  on  his  guard 
against  confusing  this  collapse  rale  at  the  bases  of  a  bed-ridden 
patient  with  crepitation  on  the  one  hand  and  friction  on  the  other. 
Occasionally,  too,  this  rale  occurs  at  the  apex  in  cases  of  typhoid  fever, 
and,  if  not  recognised  as  a  "  collapse  rale,"  might  lead  the  observer  to 
regard  the  case  as  one  of  tuberculosis. 

Sueeussion— The  Hippocpatic  Suceussion  Sound.— A  distinct 

splashing  sound  may  be  produced  in  a  large  cavity  containing  air  and 
liquid  by  giving  the  patient  a  smart  shake,  while  the  ear  is  applied 
to  the  surface  of  the  trunk ;  sometimes  the  suceussion  sound  is  loud 
enough  to  be  audible  to  attentive  bystanders,  or  even  to  the  patient 
himself.  As  a  rule,  the  sign  indicates  the  existence  of  a  hydro-pneumo- 
thorax.  If  heard  on  the  left  side  of  the  chest,  the  possibility  of  the 
sound  being  generated  by  a  dilated  stomach  must  be  considered. 

A  feeble  suceussion  sound  is  sometimes  audible  over  a  cavity  in  the 
lung  during  the  act  of  coughing. 
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THE  SPUTUM. 

In  health  the  expectoration  is  very  small  in  amount ;  it  consists  of 
a  colourless  transparent  sticky  fluid.  In  various  diseased  conditions 
the  amount  is  greatly  increased  and  the  character  is  altered. 

Sputum  may  be  divided  into  the  following  varieties  : — 

1.  Mucous. — The  expectoration  is  clear,  viscid,  tenacious  and  trans- 
parent :  it  consists  chiefly  of  mucus  and  a  few  cells.  This  is  the  variety 
met  with  in  the  early  stage  of  bronchitis,  and  is  generally  followed  by 
a  more  opaque  variety  at  a  later  stage  of  the  illness. 

2.  Purulent. — The  expectoration  consists  chiefly  of  pus,  and  is 
greenish-yellow  in  colour.  It  is  met  with  in  cases  of  empyema, 
bursting  into  the  lung;  of  pulmonary  abscess  and  of  tuberculous 
cavities. 

3.  Muco-Purulent. — This  is  the  most  common  variety.  Its  charac- 
ters are  intermediate  between  mucous  and  purulent  expectoration  ;  it 
is  really  a  mixture  of  transparent  mucous  and  greenish  opaque  purulent 
sputum. 

Mucous,  muco-purulent  and  purulent  sputa  are  met  with  in  the 
successsive  stages  of  bronchitis;  mucous  during  the  acute  stage,  muco- 
purulent and  purulent  in  the  advanced  stages,  or  at  the  commencement 
of  convalescence. 

4.  Serous. — The  expectoration  is  a  thin  frothy-looking  fluid,  which 
consists  principally  of  serum.  This  variety  occurs  in  oedema  of  the 
lungs,  and  sometimes  during  or  after  the  operation  of  paracentesis  of 
the  chest,  when  the  sero-albuminous  expectoration  may  be  copious, 
and  the  associated  cough  very  troublesome. 

5.  Sanguineous. — Blood  may  be  expectorated  in  the  form  of  streaks 
or  of  clots,  or  it  may  be  intimately  mixed  with  the  sputum.  When 
sudden  and  profuse  hsemori-hage  into  the  air  passages  takes  place,  large 
quantities  of  pure  blood  may  be  coughed  up. 

The  Quantity  of  sputum  is  sometimes  very  great ;  in  bronchi- 
ectasis large  quantities  may  be  brought  up  at  one  time.  Pus  passing 
suddenly  into  the  bronchial  tubes  gives  rise  to  profuse  purulent  expec- 
toration, as  in  cases  of  empyema  bursting  into  the  lung,  or  in  cases 
of  pulmonary  abscess,  tuberculous  cavity,  abscess  of  the  liver  or  the 
mediastinum. 

The  Odour. — In  gangrene  of  the  lung  the  expectoration  and  breath 
have  a  peculiar,  intensely  pungent  and  foetid  smell.  The  sputum  is 
usually  vei-y  foetid  in  bronchiectasis,  bronchorrhoea,  and  often  wlien 
derived  from  pulmonary  cavities  or  abscesses. 

The  Colour. — The  sputum  of  pneumonia  is  viscid  and  rusty-coloured; 
sometimes  it  is  yellow  or  green.    The  latter  variety  must  be  distin- 
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guished  from  bile-stained  expectoration,  which,  unless  the  patient  is 
jaundiced,  indicates  a  communication  between  the  liver  and  the  lung,  as 
by  rupture  of  a  liver  abscess  into  the  lung.  Persons  who  live  in  large 
towns,  where  the  atmosphere  is  loaded  with  suspended  carbon  particles, 
frequently  expectorate  a  small  amount  of  black  sputum  in  the  early 
morning.  In  the  form  of  pneumonoconiosis,  known  as  anthracosis 
(coal-miner's  phthisis),  the  sputum  is  dark  brown  or  black.  Under  the 
microscope  the  leucocytes  and  alveolar  cells  in  the  sputum  are  seen 
to  contain  carbon  pigment  granules ;  free  carbon  particles  are  also 
present.  They  are  not  affected  by  acids  or  alkalies.  In  siderosis  the 
sputum  is  brownish  black,  and  the  cells  present  (leucocytes  and 
alveolar  epithelium)  contain  pigment  granules,  which  give  the  reaction 
for  iron — blue  coloration  with  hydrochloric  acid  and  ferrocyanide  of 
potassium — black  coloration  with  sulphide  of  ammonia.  In  cases  of 
silicosis  the  sputum  may  contain  a  large  amount  of  siliceous  or  of 
calcareous  matter. 

The  expectoration  of  blood — haemoptysis — is  a  point  of  great  im- 
portance, and  its  primary  source  must  be  clearly  made  out  if  possible. 
The  following  are  its  chief  causes  : — 

1.  Tuberculous  lung  disease.  Here  haemorrhage  is  frequently  due 
to  the  rupture  of  a  small  aneurysm  of  a  branch  of  the  pulmonary 
artery ;  at  other  times  it  is  due  to  erosion  of  a  small  arterial  branch. 

2.  Heart  disease,  especially  in  mitral  cases.  Haemoptysis  may 
also  result  from  hsemorrhagic  infarcts  in  the  lungs. 

3.  Aneurysm  of  the  aorta  rupturing  into  the  lung, 

4.  Ulcerative  affections  of  the  larynx,  trachea  or  bronchi. 

5.  Pneumonia.  The  expectoration  at  first  may  be  scanty  and 
■colourless,  but  it  soon  assumes  a  rusty  colour,  which  is  character- 
istic of  the  disease.  At  this  stage  the  sputum  is  airless  and  very 
tenacious,  and  adheres  firmly  to  the  vessel.  The  colour  is  due  to  dis- 
solved hemoglobin,  and  to  the  presence  of  a  small  number  of  red 
corpuscles.  Sometimes  the  sputum  is  grass  green,  probably  owing  to 
the  conversion  of  haemoglobin  into  bilirubin,  and  afterwards  into  bili- 
verdin.  At  a  later  stage  the  expectoration  increases  in  amount;  it 
becomes  more  watery  and  yellowish  or  greenish  in  colour. 

Haemoptysis  may  occur  during  an  attack  of  asthma  with  bronchitis  ; 
and  occasionally  in  the  early  stage  of  pleurisy  with  effusion. 

6.  Haemoptysis  sometimes  occurs  in  blood  diseases,  as  purpura,  or 
in  diseases  in  which  there  is  a  marked  haemorrhagic  tendency,  as  in 
the  haemorrhagic  variety  of  smallpox. 

7.  In  young  healthy  persons,  haemoptysis  occasionally  occurs,  and 
there  may  be  complete  recovery  without  the  appearance  of  any  subse- 
quent symptoms  of  lung  disease. 
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8.  Since  the  days  of  Hippocrates,  a  relation  has  been  supposed  to 
exist  between  haemoptysis  and  menstruation,  and  a  few  rare  cases 
have  been  recorded,  on  good  authority,  of  vicarious  menstruation  in 
this  form. 

9.  Sir  Andrew  Clark  has  called  attention  to  a  condition  of  recurring 
haemoptysis  in  arthritic  subjects.  The  patients  are  over  fifty  years  of 
age;  the  disease  is  not  followed  by  pulmonary  changes,  and  rarely 
ends  fatally. 

10.  Blood  from  the  nose  may  trickle  down  the  throat  and  be  ex- 
pectorated, and  so  simulate  haemoptysis.  Also  blood  in  the  expectora- 
tion is  sometimes  due  to  haemorrhage  from  the  gums. 


Fig.  94.— Fibrinous  Coagula  from  a  case  of  Plastic  Bronchitis  (3).   (v.  Jaksch.) 

In  chronic  pneumonia  with  destruction  of  lung-tissue,  and  in  cer- 
tain cases  of  aneurysm,  the  intimate  admixture  of  blood  and  sputum 
gives  rise  to  a  dark  expectoration  resembling  prune  juice.  Such 
expectoration  also  occurs  in  cancer  of  the  lung. 

Sometimes  there  is  considerable  difficulty  in  deciding  whether  blood, 
especially  if  large  in  amount,  is  coughed  up  or  vomited,  i.e.,  whether 
the  case  is  one  of  haemoptysis  or  of  haematemesis.  Blood  from  the  lungs 
is  usually  brighter  red  and  more  frothy  than  that  from  the  stomach. 
The  latter  is  often  mixed  with  partially  digested  food,  and  is  usually 
acid  in  reaction,  whereas  expectorated  blood  is  alkaline.  But  an  exa- 
mination of  the  chest  and  abdomen,  as  well  as  a  careful  consideration 
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of  the  history  and  other  aspects  of  the  case,  are  often  necessary  before 
a  diagnosis  can  be  established. 

Casts. — In  plastic  bronchitis,  and  occasionally  in  acute  croupous 
pneumonia,  fibrinous  casts  of  the  small  bronchial  tubes  are  found  in 
the  sputum  (Fig.  94). 

In  diphtheria  fibrinous  shreds  or  pieces  of  membrane  are  sometimes 
expectorated. 

In  hydatid  of  the  lung,  and  in  hydatid  of  the  liver  which  has  burst 
into  the  bronchial  tubes,  daughter  cysts,  not  unlike  empty  gooseberry 
skins,  are  sometimes  coughed  up,  while  scolices  and  hydatid  booklets 
may  be  found  in  the  sputum  on  microscopical  examination. 

Tubercle  Bacilli. — The  examination  of  sputum  for  the  tubercle 
bacillus  in  cases  of  suspected  tuberculous  disease  is  of  the  greatest  im- 
portance in  practical  medicine.  By  the  presence  of  these  bacilli  in  the 
sputum,  the  diagnosis  of  tuberculous  disease  can  be  definitely  settled  in 
an  early  stage  of  the  disease,  when  the  physical  signs  and  symptoms 
would  not  justify  a  positive  diagnosis — i.e.  at  a  time  when  the  pros- 
pects of  a  cure  by  treatment  are  the  greatest.  Hence  the  student 
should  become  thoroughly  well  acquainted  with  the  following  methods 
of  preparation. 

By  means  of  a  pair  of  forceps,  a  small  piece  of  sputum  is  taken 
from  a  vessel  containing  the  expectoration  and  placed  on  a  cover-glass,, 
which  has  previously  been  well  cleaned.  It  is  best  to  take  a  bit  of  the 
thickest  and  most  purulent  portion  of  the  sputum.  This  is  spread 
over  the  cover-glass,  and  a  second  well-cleaned  covei--glass  is  placed  on 
the  first.  The  two  are  gently  rubbed  together,  and  then  separated, 
a  thin  layer  of  sputum  being  thus  obtained  on  each  cover-glass.  The 
preparations  are  then  dried  over  the  flame  of  a  spirit-lamp  or  Bunsen's 
burner,  the  surface  on  which  the  sputum  is  spread  being  kept  upwards. 
When  quite  dry  they  are  passed  rapidly  three  times  through  the  flame. 

The  cover-glass  preparations  are  floated  on  a  solution  of  magenta 
in  a  watch-glass  or  capsule,  the  side  on  which  the  sputum  is  fixed 
being  in  contact  with  the  fluid.  The  strength  of  the  solution  is 
as  follows  : — 

Magenta  (=  Fuchsin)  i  gramme. 

Absolute  alcohol  10  cc. 

S  per  cent,  watery  solution  of  carbolic  acid  .    100  cc. 

It  is  warmed  until  vapour  is  given  off  freely,  but  it  must  not  be 
heated  to  the  boiling-point. 

The  cover-glasses  should  remain  in  this  solution  for  about  four 
minutes,  and  subsequently  should  be  decolorised  in  a  20  per  cent, 
solution  of  nitric  acid  (Ehrlich),  or  a  25  per  cent,  solution  of  sulphuric 
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acid  (Gabbett).  In  Ziehl-Neelsen's  method  a  1 5  per  cent,  solution  of 
nitric  or  a  5  per  cent,  solution  of  sulphuric  acid  is  used  for  decolorising. 
The  preparations  lose  their  deep  red  colour  and  become  greyish-yellow 
in  a  few  seconds.  They  are  then  washed  in  a  gentle  stream  of  water 
for  ten  seconds.  The  layer  of  sputum  again  becomes  red,  but  to  a  less 
degree  than  before  the  action  of  the  acid.  The  cover-glasses  are  now 
placed  in  a  concentrated  aqueous  solution  of  methylene  blue  for  about 
one  minute.  They  are  then  washed  for  a  few  seconds  in  a  stream  of 
water,  and  afterwards  dried  by  gentle  pressure  between  pieces  of  clean 
blotting-paper  and  by  holding  them  over  the  flame  of  a  spirit-lamp. 
When  quite  dry  they  are  mounted  in  xylol  balsam. 

Precautions. — i.  It  is  not  desirable  to  place  too  large  a  piece  of 
sputum  between  the  cover-glasses ;  otherwise  almost  the  whole  of  it 
is  squeezed  out  when  the  cover-glasses  are  rubbed  together, 

2.  In  drying  the  cover-glasses,  it  is  well  to  hold  them  in  the  fingers, 
for  if  held  by  forceps  there  is  a  danger  of  the  specimens  getting  too 
hot  and  becoming  charred. 

3.  When  the  cover-glasses  are  placed  in  the  carbol-magenta  solu- 
tion, they  should  either  float  perfectly  or  sink  to  the  bottom  of  the 
fluid.  If  floating  with  half  the  cover-glass  above  the  surface  and 
half  below,  a  line  of  deep  red  stain  is  formed  on  the  preparation,  which 
is  difiicult  to  remove. 

4.  After  staining  in  the  methylene-blue  solution,  the  cover-glasses 
should  be  thoroughly  washed  in  water ;  but  before  mounting  in  Canada 
balsam  they  must  be  perfectly  dry. 

5.  In  mounting  the  specimens,  it  is  well  to  avoid  using  too  much 
balsam,  otherwise  it  surrounds  the  cover-glass  as  a  raised  rim,  and  is 
liable  to  be  smeared  on  the  objective  of  the  microscope.  Xylol 
balsam  is  very  useful  for  mounting  the  specimens. 

6.  In  order  to  avoid  any  risk  of  self-infection  from  tuberculous 
sputum,  the  fingers  should  be  thoroughly  cleansed  as  soon  as  the 
specimens  are  prepared ;  it  is  also  advisable  to  burn  the  sputum  when 
it  is  no  longer  required  for  examination. 

This  method  of  staining  is  exceedingly  convenient,  and  can  be 
carried  out  in  a  few  minutes. 

At  first  all  parts  of  the  cover-glass  preparation  are  stained  red 
with  the  carbol-magenta.  The  acid  removes  the  red  stain  from 
everything  except  the  tubercle  bacilli;  other  structures  are  then 
stained  blue  by  the  methylene  blue.  No  other  bacilli  stain  red 
in  this  way,  except  those  of  leprosy.  Under  the  microscope, 
tubercle  bacilli  appear  as  small  slender  rods  1.5  /x-3.5  in  length; 
they  are  slightly  curved,  and  sometimes  contain  clear  spaces  which 
do   not  stain  in  the  same  manner  as  the  rest  of  the   bacillus ; 
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hence  ti^bercle  bacilli  often  have  a  beaded  appearance.  Their  pre- 
sence is  a  certain  indication  of  tuberculous  disease.  Their  absence, 
however,  does  not  prove  the  absence  of  tuberculous  disease.  It  occa- 
sionally happens  that  tubercle  bacilli  are  only  discovered  in  the 
sputum  after  repeated,  prolonged,  and  careful  examinations. 

It  is  well  to  remember  that  their  presence  does  not  necessarily 
indicate  a  fatal  termination  of  the  disease.  Cases  of  complete  re- 
covery sometimes  occur,  even  after  tubercle  bacilli  have  been  found 
in  the  sputum  in  great  numbers.  Moreover,  the  number  of  bacilli 
present  in  any  specimen  cannot  be  regarded  as  an  indication  of  the 
degree  of  severity  of  the  disease. 

Tubercle  bacilli  are  present  in  all  foi-ms  of  acute  and  chronic  pul- 
monary tuberculosis,  but  in  miliary  tuberculosis  of  the  lungs,  accord- 
ing to  von  Jaksch,  they  are  always  absent  from  the  sputum,  which 
resembles  that  of  acute  catarrh. 


Fig.  95.— Tubercle  Bacilli  stained  by  the  Ziehl-Neelsen  Method.   (».  Jaksch.) 

Another  method  of  staining  is  that  of  Gabbett.  The  specimens 
are  prepared  and  stained  in  the  carbol-magenta  solution,  as  de- 
scribed above,  but  warming  of  the  solution  is  not  necessary.  The 
cover-glasses  are  allowed  to  remain  in  the  carbol-magenta  solution  for 
two  minutes.  They  are  then  washed  in  water  and  placed  for  one 
minute  in  a  solution  composed  as  follows :  Methylene  blue,  2  grms. ; 
sulphuric  acid,  a  25  per  cent,  watery  solution,  100  cc.  They  are 
again  washed  in  water,  dried,  and  carefully  mounted  in  Canada 
balsam. 

Biedert's  Method. — A  useful  method  is  described  by  Biedert  for 
detecting  tubercle  bacilli  when  these  organisms  are  present  only  in 
small  numbers  in  the  sputum.  [The  method  is  of  great  service  in 
examining  urine  for  tubercle  bacilli.]  One  tablespoonful  of  the  sputum 
is  mixed  thoroughly  with  two  tablespoonfuls  of  water  and  four  drops 
of  caustic  soda  solution.  If  the  mixture  is  very  thick,  eight  drops 
may  be  added,  but  too  much  caustic  soda  must  be  avoided,  otherwise 
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the  staining  of  the  bacilli  is  defective.  The  mixture  is  boiled  and 
stirred  with  a  glass  rod,  until  a  moderately  thin  limpid  fluid  is  obtained. 
Four  to  six  tablespoonfuls  of  water  are  now  gradually  added.  The 
fluid  is  placed  in  a  urine  glass  having  a  conical  bottom,  and  allowed 
to  stand  two  days— not  longer.  It  is  then  decanted  until  a  sedi- 
ment of  about  J-|  cm.  remains,  and  this  is  examined  for  tubercle 
bacilli  in  the  usual  way.  If  the  sediment  does  not  readily  adhere  to 
the  cover-glass,  a  small  portion  of  the  original  sputum  or  a  little  egg 
albumin  may  be  added.  In  staining  it  is  well  to  allow  the  cover-glass 
to  remain  in  the  magenta  solution  a  little  longer  than  in  the  case  of 
the  ordinary  method. 

Elastic  Tissue. — Osier  gives  the  following  method,  which  was  de- 
monstrated to  him  by  Sir  Andrew  Clark.  It  depends  upon  the  fact 
"  that  in  almost  all  instances,  if  the  sputum  is  spread  in  a  sufficiently 


Fig.  96.— Elastic  Fibres  in  the  Sputum,   (u.  Jaksch.) 


thin  layer,  the  fragments  of  elastic  tissue  can  be  seen  with  the  naked 
eye.  The  thick  purulent  portions  are  placed  upon  a  glass  plate  15 
by  15  centimetres,  and  flattened  into  a  thin  layer  by  a  second  plate 
10  by  10  centimetres.  In  this  compressed  greyish  layer  between  the 
glass  slips  any  fragments  of  elastic  tissue  show  on  a  black  background 
as  greyish-yellow  spots,  and  can  either  be  examined  at  once  under 
a  low  power,  or  the  uppermost  piece  of  glass  is  slid  along  until  the 
fragment  is  exposed,  when  it  is  picked  out  and  placed  upon  an  ordinary 
microscopic  slide.  Fragments  of  bread  and  collections  of  small 
globules  may  also  present  an  opaque  white  appearance,  but,  with  a 
little  practice,  they  can  readily  be  recognised.  Fragments  of  epithe- 
lium from  the  tongue  which  are  infiltrated  with  micrococci  are  still 
more  deceptive,  but  the  microscope  at  once  shows  the  difference." 
Instead  of  the  glass  plates,  two  large  microscopical  slides  may  be  used. 
In  order  to  detect  elastic  fibres,  Fenwick  boils  the  sputum  with 
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•caustic  soda.  The  sputum  is  mixed  with  au  equal  quantity  of  caustic 
soda  solution  (20  grains  to  the  ounce  of  water).  The  mixture  is  boiled 
in  a  glass  beaker,  being  well  stirred  with  a  glass  rod.  As  soon  as  it 
boils,  it  is  poured  into  a  conical  glass,  and  four  or  five  times  the 
amount  of  cold  distilled  water  is  added.  Any  lung-tissue  sinks  to  the 
bottom  of  the  vessel,  and  may  be  removed  by  a  pipette  and  examined 
microscopically. 

Elastic  fibres  occur  in  tuberculous  lung  disease,  in  pulmonary 
abscess,  and  rarely  in  gangrene.  Their  presence  indicates  destruction 
of  lung-tissue.  It  is  said  that  in  gangrene  the  elastic  fibres  are  often 
destroyed  by  a  ferment  formed  in  the  gangrenous  parts. 

Elastic  fibres  are  slightly  curved,  generally  exhibit  a  double 
contour,  and,  when  coming  from  the  lung  alveoli,  often  show  a 
branched  alveolar  arrangement. 

V.  Jaksch  points  out  that  elastic  tissue  may  be  introduced  with 
food,  and  so  find  its  way  into  the  expectoration.    Hence,  after  taking 


Pig.  97.— Charcot-Leyden  Crystals  from  the  Sputum  of  an  Asthmatic  Patient,   (u.  Jaksch.) 

food,  the  mouth  ought  to  be  washed  out  carefully,  and  the  sputum 
discharged  at  meal-times  ought  to  be  separated  from  that  to  be  ex- 
amined for  lung-tissue.  "  It  is  only  when  the  bundles  of  elastic  fibres 
display  the  alveolar  arrangement  that  we  can  be  certain  of  their  origin 
in  the  pulmonary  alveoli,  and  it  is  only  then  that  they  possess  any 
sure  diagnostic  significance  "  (v.  Jaksch). 

Actinomycosis. — When  this  disease  attacks  the  respiratory  organs, 
an  examination  of  the  purulent  expectoration  may  reveal  minute 
yellowish  granules  which  under  the  microscope  show  the  ray  fungus; 
this  is  characterised  by  a  radiating  arrangement  of  the  mycelial  threads, 
and  by  club-shaped  bodies  at  the  circumference.  The  symptoms  of 
pulmonary  actinomycosis  often  closely  resemble  those  of  empyema  or 
•of  tuberculosis.  The  disease  may  spread  to  the  chest  walls  when 
-abscesses  form,  which  often  contain  less  pus  than  the  size  of  the  swell- 
ing would  lead  one  to  expect. 

Pneumonococcus. — The  diplococci,  which  are  so  frequently  found  in 
•the  sputum  of  croupous  pneumonia,  are  little  lancet-shaped  bodies  with 
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the  points  of  the  lancets  directed  towards  each  other.  Each  diplo- 
coccns  is  enclosed  in  a  capsule  which  stains  less  deeply  than  the  coccus 
itself.  Similar  organisms  may  be  found  in  healthy  saliva  and  in 
bronchitis. 

Curschmann's  Spirals  and  Charcot-Leyden  Crystals.— In  cases  of 
asthma  the  sputum  often  contains  yellowish  and  greyi.sh  masses.  The 
former  consist  of  degenerated  pus-corf)uscles  with  octahedral  crystals. 
These  crystals  are  identical  chemically  with  Charcot's  crystals,  which 
are  found  in  semen,  in  bone-marrow,  and  in  the  sjileen  in  leucocy- 
thaimia.  The  grey  plugs  consist  of  spiral  threads,  some  of  which 
can  be  recognised  by  the  naked  eye,  others  only  by  the  micro- 
scope. These  spirals  are  casts  of  the  smallest  bronchi;  they  often 
present  a  brilliant  band  in  the  middle  of  the  spiral.  The  spirals  and 
crystals  are  expectorated  during  the  early  period  of  an  attack  of 
asthma,  and  cannot,  as  a  rule,  be  detected  after  a  day  or  two. 


THE  EXAMINATION  OF  THE  LARYNX. 
LARYNGOSCOPY. 

By  THOMAS  HARKIS,  M.D.  (Lond.),  F.R.C.P. 

It  is  a  very  common  experience  in  the  throat  department  of  a 
hospital  to  see  a  student  proceed  at  once  to  make  a  laryngoscopic 
examination  without  having  paid  careful  attention  to  the  history  of 
the  case,  without  having  considered  the  general  appearance  of  the 
patient,  and  without  having  examined  the  neck,  the  interior  of  the 
mouth,  or  the  fauces.  He  makes,  in  fact,  a  series  of  mistakes,  one  of 
the  most  important  of  which  is  that  he  does  what  every  specialist 
should  carefully  guard  and  watch  against  doing,  viz.,  becoming  a 
specialist  without  having  first  allowed  the  general  condition  of  the 
patient  to  occupy  his  attention.  In  the  second  place,  by  omitting  to 
consider  carefully  the  history  and  the  symptoms  of  the  case,  he  runs  a 
great  risk  of  wrongly  interpreting  any  morbid  appearances  that  he 
may  find — in  other  words,  of  making  a  wrong  diagnosis  with  all  its 
attendant  evils.  And  thirdly,  he  proceeds  to  make  the  most  difiicult 
part  of  his  examination  at  once,  and  is  apt  to  forget  to  make  the  easy 
examination  of  the  neck,  of  the  interior  of  the  mouth,  and  of  the 
fauces.  By  such  a  procedure  he  is  prone  to  omit  the  examination  of 
parts  which  are  open  to  direct  and  easy  observation,  parts  where 
lesions  may  be  found  which  may  be  of  the  greatest  importance  in 
making  a  correct  diagnosis  of  morbid  laryngeal  appearances. 

Too  much  stress  can  scarcely  be  laid  upon  the  above  points,  because 
a  faulty  method  is  so  apt  to  lead  to  a  wrong  conclusion.    The  appear- 
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ances  presented  by  the  larynx  in  different  diseases  may  be  very  similar; 
so  close  may  be  the  resemblance,  that,  by  considering  the  laryngo- 
scopic  appearance  alone,  we  may  be  unable  to  diagnose  between  the 
diseases.  Conditions  may  be  present  elsewhere  than  in  the  larynx, 
the  recognition  of  which  may  very  materially  aid  us  in  diagnosing  the 
laryngeal  lesion.  I  have  seen  a  student  proceed  at  once  to  make  a 
laryngoscopic  examination  without  having  first  paid  any  attention  to 
the  fauces,  which  were  the  chief  seat  of  the  disease,  and  presented  un- 
mistakable evidence  of  syphilis.  The  discovery  of  a  syphilitic  lesion 
on  the  fauces  or  tongue  may  help  us  very  much  in  the  diagnosis  of  a 
laryngeal  condition.  The  consideration  also  of  a  history  of  the  pre- 
vious existence  of  cough,  with  possibly  an  attack  of  haemoptysis  having 
occurred  before  the  symptoms  of  the  laryngeal  lesion  for  which  the 
patient  happens  to  consult  us,  may  be  of  the  utmost  importance. 
Because,  although  laryngeal  phthisis  in  the  advanced  stage  is,  as  a  rule, 
easily  diagnosed,  in  the  early  stage  it  is  often  difficult  of  recognition. 
A  history  of  symptoms  of  phthisis  would  make  us  attach  much  more 
importance  to  certain  changes  in  the  larynx  than  we  should  feel  justi- 
fied in  doing  if  they  occurred  in  an  otherwise  healthy  person  who  pre- 
sented only  the  symptoms  and  signs  of  laryngeal  disease. 

We  should  first  obtain  from  our  patient  a  short  history  of  his 
troubles,  which  will  guide  us  in  our  future  examination  of  the  case. 
Whilst  obtaining  this,  we  note  the  character  of  the  voice,  whether  it  is 
natural,  husky,  or  in  any  way  altered,  and  also  the  presence  or  absence 
of  dyspnoea. 

In  the  second  place,  we  take  a  general  view  of  the  patient,  and 
then  direct  our  attention  more  especially  to  the  nostrils,  to  the  orifice 
of  the  mouth,  and  to  the  condition  of  the  neck. 

Thirdly,  we  proceed  to  examine  the  interior  of  the  mouth  and  the 
fauces. 

Lastly,  we  make  our  laryngoscopic  examination. 

Alteration  of  the  Voice.— The  voice  is,  as  a  rule,  more  or  less 
altered  in  laryngeal  lesions,  but  the  degree  of  the  alteration  bears  no 
relation  to  the  severity  of  the  laryngeal  affection,  for  we  may  have  a 
very  marked  and  serious  affection  of  the  larynx  without  any  appreci- 
able alteration  of  the  speaking  voice.  It  follows  from  this  that  the 
fact  of  the  voice  being  unaltered  is  no  reason  for  not  examining  the 
larynx,  where  the  detection  of  a  laryngeal  lesion  might  help  in  the 
elucidation  of  the  case.  Thus  cases  of  paralysis  of  one  vocal  cord,  from 
pressure  upon  a  recurrent  laryngeal  nerve  by  an  aneurysm,  &c.,  are 
commonly  associated  with  marked  alteration  of  the  voice,  but  complete 
unilateral  recurrent  laryngeal  paralysis  may  exist  with  a  natural 
speaking  voice.     Also  in  the  serious  affection  of  paralysis  of  the 
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abductors  of  the  vocal  cords,  the  voice  is  commonly  but  little  affected. 
Furthermore,  there  may  be  very  extensive  disease  in  the  larynx  at 
its  upper  part,  where  it  does  not  involve  the  true  vocal  cords,  and  the 
voice  may  not  present  any  marked  alterations  in  character. 

These  instances  will  suffice  to  show  how  very  misleading  the  voice 
is  as  an  indication  of  the  presence  or  the  absence  of  a  laryngeal  lesion. 
Whenever  a  complete  clinical  examination  is  called  for,  the  fact  of  the 
voice  being  unaltered  ought  never  to  be  a  plea  that  it  is  therefore  not 
necessary  to  make  a  laryngoscopic  examination. 

Dyspnoea  and  Laryngeal  Stridor.— Dyspnoea  of  laryngeal 

origin  depends  upon  the  obstruction  to  the  passage  of  air  through  the 
larynx,  but  the  degree  of  laryngeal  stenosis  necessary  to  produce  dys- 
pnoea varies  very  considerably  in  different  individuals,  apart  from  the 
size  of  the  larynx  and  the  cause  of  the  stenosis.  It  is  remarkable  how 
great  a  degree  of  stenosis  may  exist  in  some  people  without  causing 
very  great  difficulty  in  breathing.  In  many  cases,  before  proceeding 
to  a  laryngoscopic  examination,  we  may  form  an  idea  as  to  whether  the 
dyspnoea  that  is  present  is,  or  is  not,  of  laryngeal  origin.  Laryngeal 
dyspnoea  is  commonly  noisy,  being  accompanied  by  more  or  less  stridor, 
especially  during  inspiration.  As  a  rule,  it  is  also  associated  with  an 
alteration  of  the  voice.  There  are,  however,  some  important  excep- 
tions to  both  these  statements.  Thus  we  may  get  very  marked  stridor, 
closely  resembling  that  due  to  a  laryngeal  lesion,  in  cases  of  obstruc- 
tion to  the  trachea,  as  from  the  pressure  of  an  intrathoracic  aneurysm 
or  a  mediastinal  tumour. 

The  resemblance  between  the  stridor  due  to  laryngeal  obstruction 
and  that  due  to  obstruction  of  the  trachea  even  low  down,  may  be  so 
close  that,  apart  from  a  laryngoscopic  examination,  it  is  impossible  to 
say  what  is  the  immediate  cause  of  the  dyspnoea.  In  cases  of  laryngeal 
obstruction,  the  larynx,  as  a  rule,  makes  a  much  greater  descent  during 
inspiration  than  is  the  case  where  the  trachea  is  the  seat  of  the 
obstruction.  The  larynx,  however,  even  in  healthy  individuals,  varies  so 
much  in  its  excursions  during  deep  respirations,  and  there  are  so  many 
exceptions  to  the  above  rule,  that  the  rule  itself  is  not  one  to  be  relied 
upon.  The  fallacy  of  relying  upon  an  altei-ation  in  the  voice  as  an 
indication  of  dyspnoea  being  of  laryngeal  origin  has  already  been  called 
attention  to  in  the  case  of  paralysis  of  the  abductors  of  the  vocal  cords, 
where  we  may  have  marked  dyspnoea  without  alteration  of  the  voice. 
The  stridor  arising  from  paralysis  of  the  abductors  of  the  vocal 
cords  is  usually  most  marked  when  the  patient  is  asleep.  When  the 
sufferer  is  awake,  there  may  be  very  little  stridor  noticeable,  whilst 
during  sleep  the  noise  accompanying  eacli  inspiration  may  be  so  great 
as  to  disturb  the  other  occupants  of  a  large  hospital  ward. 
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Cough. — In  obtaining  the  history  of  the  case,  we  may  also  have 
our  attention  directed  to  the  presence  of  a  cough.  The  character  of 
the  cough  in  diseases  of  the  larynx  varies  considerably.  In  some  cases 
its  character  is  suggestive  of  a  particular  laryngeal  lesion.  The  term 
"  croupy  "  cough  is  commonly  applied  to  that  form  of  cough  which  is 
sometimes  heard  in  membranous  inflammation  of  the  larynx,  but  it 
may  also  be  frequently  heard  in  children  who  have  a  simple,  non- 
membranous  laryngitis.  The  peculiar  metallic  quality  of  the  cough 
heard  in  some  cases  of  paralysis  of  one  vocal  cord — and,  from  the  most 
frequent  cause  of  such  a  paralysis,  termed  sometimes  the  "  aneurysmal 
•cough" — is  also  worthy  of  note.  It  is,  however,  to  be  remembered 
that  in  many  cases  of  paralysis  of  a  vocal  cord,  the  cough,  if  present, 
has  no  special  characters,  and  also  that  a  cough  very  similar  to  that 
above  mentioned  may  be  present  in  some  cases  where  no  laryngeal 
paralysis  of  any  kind  exists. 

Another  important  consideration  in  connection  with  the  existence  of 
a  cough  in  cases  of  slight  lesions  of  the  larynx,  pharynx  and  fauces  is 
the  necessity  of  being  quite  certain  that  the  cough  is  really  due  to  the 
changes  in  the  throat,  and  not  to  a  more  serious,  though  possibly  early, 
affection  of  the  lungs.  This  warning  appears  specially  necessary  be- 
cause we  so  fi-equently  see  cases  of  phthisis  where  the  cough,  and  often 
also  haemoptysis,  have  been  put  down  to  quite  insignificant  changes  in 
the  pharynx  and  larynx,  whilst  the  much  more  serious  pulmonary  tuber- 
culosis has  been  overlooked. 

Before  proceeding  to  describe  the  method  of  examination  of  the 
larynx,  it  is  necessary  to  say  a  few  words  as  to  the  means  of  illumination 
and  the  instruments  required  for  making  a  laryngoscopic  examination. 

Methods  of  Illumination. — We  may  use  various  forms  of  light 
for  the  examination  of  the  throat.  The  best  light  for  all  purposes  is 
sunlight,  but  unfortunately  it  is  too  often  not  available  for  our  use. 
When,  however,  it  can  be  employed,  it  should  be  preferred  to  any  other 
form  of  light,  as  it  is  not  only  an  intense  light,  but  a  pure  white  one. 
In  the  summer  months  especially,  it  may  frequently  be  employed  by 
placing  the  patient  with  his  back  to  a  window  having  a  suitable  aspect, 
and  reflecting  the  rays  of  sunlight  from  the  forehead  mirror,  just  as 
when  we  are  employing  gas  or  other  artificial  light.  In  such  cases  care 
must  be  taken  that  the  sun's  rays  are  not  brought  to  a  direct  focus 
ixpon  the  uvula  or  soft  palate,  as  such  a  procedure  would  naturally 
result  in  injury  to  those  parts.  It  is  advisable,  when  using  the  sun's 
rays  as  the  illuminant,  to  employ  a  plane  mirror  in  preference  to  a 
concave  one ;  although,  if  care  be  taken  to  avoid  focussing  the  rays 
direct  upon  the  uvula  or  soft  palate,  the  ordinary  concave  forehead 
reflector  may  be  used. 
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Gaslight  is  the  illumination  which  we  most  frequently  employ  in 
towns  for  throat  examinations.  A  very  good  light  can  be  obtained 
from  an  ordinary  Argand  burner,  a  better  one  from  an  incandescent 
gas-light,  but  a  more  satisfactory  one  still  is  derived  from  either  of 
them  by  placing  a  bull's-eye  glass  condenser  in  front  of  the  light. 

In  the  country,  where  gas  is  not  available,  and  for  bedside  work  in 
the  town,  an  oil  lamp  has  to  be  employed. 

For  those  who  have  much  throat-work  to  do,  an  oxy-hydrogen  light 
will  be  found  of  great  service,  or,  where  an  electrical  installation  is 
available,  a  focal  electric  lamp  with  a  bull's-eye  condenser  will  be  found 
most  satisfactory. 

Position  of  the  Patient  and  of  the  Examiner.— Whichever  form  of 
light  is  used,  the  patient  should  be  so  placed  that  the  light  is  close  by 


Fig.  98. — Position  of  Patient,  Examiner  and  Lamp  wlieii  making  a 
Laryngoscopic  Examination. 


the  side  of  his  head,  about  on  a  level  with  the  external  auditory  meatus. 
It  is  not  a  matter  of  great  importance  as  to  which  side  of  the  patient 
the  light  is  placed  ;  some  prefer  the  light  on  one  side,  others  always 
work  with  it  on  the  other.  It  appears,  however,  somewhat  more  advan- 
tageous to  have  the  light  on  the  patient's  right-hand  side,  because  we 
are  then  able  to  make  any  application  to  the  throat,  or  perform  any 
manipulation  with  the  right  hand,  without  placing  that  hand  in  the 
rays  of  light,  and  so  obscuring  the  view  of  the  throat  (Fig.  98). 

Reflectors  and  Laryngeal  Mirrors. — Forehead  reflectors  can  be  ob- 
tained mounted  on  a  spectacle  frame,  on  an  ordinary  stuff  head-band, 
or  better  on  a  steel  spring  head-piece. 

The  reflector,  whichever  form  is  chosen,  should  be  arranged  over  that 
eye  of  the  observer  which  is  nearest  to  the  light;  thus,  if  the  light  is 
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on  the  patient's  right  side,  the  lai-yngeal  reflector  should  be  placed  over 
the  observer's  left  eye.  The  reflector  should  also  be  so  placed,  that 
when  the  light  is  directed  into  the  patient's  mouth,  the  observer  has  a 
clear  view  through  the  hole  in  its  centre,  and  can  examine  the  throat 
with  both  eyes. 

Attention  should  first  be  given  to  the  examination  of  the  neck,  and 
the  external  parts  around  the  orifice  of  the  mouth  and  the  nostrils.  We 
note  in  doing  so  whether  the  larynx  is  symmetrically  placed,  whether 
there  are  any  enlarged  glands  in  the  neck  or  old  scars,  and  whether 
there  is  any  tenderness  of  the  various  regions  on  palpation.  After  so 
much  of  the  examination  has  been  made,  the  patient  is  directed  to 
open  the  mouth,  and  the  interior  of  that  cavity  and  the  fauces  are 
inspected.  If  the  tongue  is  at  all  in  the  way,  one  of  the  laryngeal 
mirrors  will  be  found  to  make  a  convenient  spatula  to  place  upon  the 
tongue  whilst  the  fauces  are  examined.  The  importance  of  carefully 
examining  the  mucous  membrane  of  the  mouth  and  the  fauces,  before 
proceeding  with  the  laryngoscopic  examination,  has  been  already  sufii- 
ciently  pointed  out.  After  the  above  examination  has  been  completed, 
we  proceed  to  examine  the  larynx.  For  this  purpose  we  require  a 
small  mirror,  known  as  a  laryngeal  mirror,  iising  a  size  proportionate 
to  the  age  of  our  patient  and  the  size  of  the  throat.  Laryngeal 
mirrors  can  be  obtained  of  various  sizes,  and  are  supplied  either  fixed  in 
handles,  or  so  arranged  that  a  different-sized  mirror  can  be  fitted  readily 
into  one  handle.  In  order  thoroughly  to  examine  the  larynx,  it  is 
usually  necessary  for  the  patient  to  protrude  the  tongue,  which  is  then 
carefully  held  outside  by  the  examiner  or  by  the  patient,  a  small 
napkin,  towel,  or  handkerchief  being  used  for  this  purpose. 

Method  of  Examination. — The  patient  protrudes  the  tongue  as 
far  as  possible,  and  a  small  napkin  or  handkerchief  is  then  folded  round 
its  tip,  and  the  organ  held  either  by  the  patient  or  by  the  examiner 
between  the  thumb  and  first  two  fingers  of  the  left  hand  (Fig.  98). 
In  doing  this  it  is  necessary  for  the  beginner  to  be  warned  against 
squeezing  the  tongue  too  tightly,  and  especially  against  pulling  it  too 
vigorously  forward.  If  it  is  pulled  firmly  forward,  a  good  deal  of 
pain  is  caused,  and  the  under  surface  is  readilj'  wounded  against  sharp 
loAver  incisor  teeth. 

The  handle  of  the  laryngeal  mirror  should  be  held  between  the 
thumb  and  first  two  fingers  of  the  right  hand  exactly  as  a  pen  is  held 
(Fig.  98).  It  is  then  warmed  either  by  holding  it  over  the  lamp, 
taking  cai-e  not  to  heat  it  sufiiciently  to  damage  the  mercurial  coating, 
or  by  dipping  it  into  hot  water.  Before  passing  it  into  the  mouth,  it 
must  be  tested  on  the  back  of  the  examiner's  hand  to  see  that  it  is  not 
too  hot.    The  object  of  warming  the  mirror  is  to  prevent  condensation 
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occurring  on  its  surface  when  it  is  placed  in  the  mouth.  Instead  of 
warming  the  mirror,  an  effective  plan  is  to  smear  its  surface  with  soap, 
and  then  to  gently  rub  off  the  soap,  and  to  polish  the  surface  of  the 
mirror.  This  plan  prevents  condensation  taking  place  on  the  glass. 
We  next  pass  the  mirror  along  the  dorsum  of  the  tongue,  the  silvered 
face  of  the  mirror  being  held  parallel  to  its  dorsum,  and  not  at  right 
angles  to  it,  until  the  soft  palate  is  reached,  when  the  mirror  is  turned 
so  that  the  reflecting  surface  is  directed  towards  the  examiner,  and  the 
uvula  displaced  slightly  upwards  and  backwards,  sufficiently  for  the 


Fig.  99. — Various  parts  of  the  Larynx  as  seen 
in  the  laryngeal  mirror.    (After  Eichhorst.) 


Fig.  ioi. — Paralysis  of  Crico  ■  Arytrenoidei 
Postici.  Position  of  Vocal  Cords  duiiug 
Inspiration.   (After  Eichhorist.) 


Fig.  100. — Various  parts  of  the  Larynx  and 
some  of  the  rings  of  the  Trachea  as  seen  in 
the  lai-yngeal  mirror  when  the  vocal  cords 
are  sufficiently  widely  separated.  (After 
Eichhorst.) 


Fig.  102. — Healthy  Lai-yngeal  Image  during 
Phonation.    (After  Eichhorst.) 


interior  of  the  larynx  to  become  visible  (Fig.  99).  The  posterior 
pharyngeal  wall  should  not  be  touched  by  the  mirror,  if  it  can  be 
avoided,  as  such  a  procedure  often  occasions  retching,  and  renders  the 
examination  of  the  larynx  more  difficult. 

The  beginner  in  many  cases  will  only  see  the  base  of  the  tongue, 
the  epiglottis  and  the  horns  of  the  larynx  (Fig.  104),  and  will  find  it 
probably  necessary  to  alter  the  angle  at  which  the  laryngeal  mirrof  is 
held  before  he  is  able  to  obtain  a  view  of  the  interior  of  the  larynx. 
Supposing,  however,  a  view  of  the  larynx  is  obtained,  the  various  parts, 
commencing  from  above  with  the  epiglottis,  should  be  observed  in  a 
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systematic  manner.  After  the  parts  have  been  examined  whilst  at 
rest  (Fig.  99),  the  patient  should  be  directed  to  take  a  deep  inspiration, 
and  whilst  this  is  being  done  the  observer  should  notice  whether  the 
cords  become  slightly  more  separated,  as  they  ought  to  do  in  health 
(Fig.  100),  or  whether  they  tend  to  become  more  approximated,  as 
happens  when  there  is  paralysis  of  the  abductors  (Fig,  10 1).  After- 
wards the  patient  should  be  directed  to  phonate,  and  the  best  plan  is 
for  him  to  attempt  to  sing  a  high-pitched  "E."  By  that  means  the 
observer  not  only  obtains  a  more  complete  and  perfect  view  of  the 
larynx,  but  he  is  able  to  see  whether  both  cords  move  perfectly,  and 
whether  they  come  into  apposition  along  their  whole  length  (Fig.  102). 

As  will  be  understood  from  the  laws  of  reflection,  the  laryngeal 
image  as  seen  in  the  mirror  is  at  first 
somewhat  confusing.  Whilst  objects 
on  the  right  and  left  in  the  larynx 
are  seen  in  the  mirror  on  the  patient's 
right  and  left  respectively,  and  ap- 
pear, therefore,  unaltered  in  position, 
those  parts  situated  anteriorly,  such 
as  the  epiglottis,  are  seen  at  the  upper 
part  of  the  mirror,  whilst  those  parts 
situated  posteriorly  appear  at  the  lower 
pai"t  of  the  mirror  (Fig.  103).  A 
very  short  experience,  however,  of 
laryngoscopic  work  is  suflScient  to  ac- 
custom the  student  to  the  relation  of 
the  parts  as  they  are  seen  in  the 
mirror. 

Immediately  the  examination  is  com- 
pleted, the  throat  mirror  should  be 
thoroughly  washed  in  some  disinfectant 
solution,  I  in  20  carbolic  acid  beinsr 
suitable  for  this  purpose,  so  as  to  avoid  any  risk  of  infecting  another 
patient  with  syphilis,  tuberculosis,  or  other  contagious  disease.  A 
separate  handkerchief  or  mouth-napkin  must,  of  course,  be  used  for 
each  patient;  a  good  plan  is  to  use  small  pieces  of  linen  or  cheap 
cotton  material,  which  can  be  subsequently  burnt. 

Some  of  the  Difficulties  connected  with  Laryng-oscopy.— 

The  beginner  must  be  prepared  to  spend  a  considerable  time  at  laryn- 
goscopy before  he  is  able  to  see  the  larynx  in  the  majority  of  cases 
which  he  examines.  In  some  cases  it  is  a  very  easy  and  simple  matter 
to  obtain  at  once  a  perfect  view  of  the  interior  of  the  larynx,  whilst  in 
other  cases  the  most  expert  observer  may  have  considerable  difficulty 


3rl 


Fig.  103.  —  Position  of  parts  in  the 
Laryngoscopic  Image.  /•  =  right,  1= 
left.   {After  Eichhorst.) 
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in  obtaining  a  satisfactory  view  of  the  parts.  There  are  different 
causes  which  contribute  in  different  cases  to  this  difficulty. 

Some  people  have  throats  which  are  so  irritable  that  it  is  scarcely 
possible  for  them  to  allow  the  observer  to  place  the  throat  mirror  in 
position  before  they  commence  to  retch.  When  a  difficulty  in  the 
examination  arises  from  this  cause,  it  is  advisable  to  withdraw  the 
mirror  from  the  mouth  and  to  wait  a  few  moments  before  reintroduc- 
ing it.  The  difficulty  may  also  be  overcome  by  directing  the  patient 
to  take  a  series  of  very  short  respirations,  to  pant,  whilst  the  examina^ 
tion  is  being  proceeded  with.  Often  such  a  plan  will  be  successful  if 
the  mirror  is  not  kept  too  long  in  the  throat  at  each  examination.  If 
it  fails,  the  local  application  of  cocaine,  either  in  the  form  of  a 
lozenge,^  or  as  a  lo  per  cent,  solution,  applied  by  means  of  a  brush  to 
the  throat,  is  the  best  way  of  overcoming  the  difficulty.  With  children 
it  may  be  quite  impossible,  even  after  the  application  of  a  solution  of 
cocaine  to  the  throat,  to  prevent  the  retching,  and  in  such  cases  we 
have  to  persist  with  the  examination  despite  the  retching,  and  to  try 
to  obtain  a  glimpse  of  the  larynx  between  the  successive  spasmodic 
contractions  of  the  throat. 

One  of  the  most  frequent  impediments,  to  obtaining  a  perfect  view 
of  the  larynx,  is  the  position  of  the  epiglottis,  which  not  infrequently 

lies  nearly  flat  over  the  orifice  of  the 
larynx,  and  renders  it  impossible  to 
see  more  than  its  horns  (see  Fig.  104). 
In  some  of  the  cases  where  the  epi- 
glottig  is  not  lying  extremely  horizon- 
tal, this  difficulty  may  be  overcome  by 
placing  the  throat  mirror  as  far  back  in 
the  pharynx  as  possible,  and  altering  the 
angle  at  which  the  mirror  is  held.  Fi-e- 
FiG.  104. -Base  of  the  tongue,  epiglottis  quently  also  the  attempt  of  the  patient 

and  horns  of  the  Larynx ;  the  flat  .  .  . 

position  of  the  epiglottis  preventing  to  sing  a  high-pitched  "  E  "  is  very 

a  full  view  of  the  larynx  being  ob-  effectual  in  giving  a  view  of  parts  which 
tamed.    {AJter  Eichhorst.)  . 

are  not  otherwise  to  be  seen.  The  pro- 
trusion of  the  tongue  as  far  forwards  as  possible  by  the  patient  also 
assists  the  object  in  view.  Another  plan  is  for  the  examiner  to  stand 
and  to  make  the  examination  whilst  the  patient  occupies  a  sitting 
posture  with  the  head  tilted  well  back.  If  these  plans  fail,  as  in  many 
cases  where  the  epiglottis  is  very  horizontally  placed  thej-  will  do,  then 
it  is  advisable  to  paint  the  fauces  and  the  epiglottis  with  a  solution 

1  It  is  well  to  bear  in  mind  that  the  majority  of  cocaine  lozenges  in  the  market 
have  no  anaasthetising  effect ;  the  cocaine  appeal's  to  be  fi-equently,  in  some  way, 
destroyed  in  the  preparation  of  the  compressed  tablets  now  so  generally  in  use. 
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of  cocaine,  and  to  mechanically  elevate  the  epiglottis.  A  very  good 
elevator,  and  one  which  is  generally  available,  is  a  stiff  gum  elastic 
catheter.  Whilst  the  patient  holds  his  tongue,  the  throat  mirror 
is  held  in  position  by  the  observer  with  his  left  hand,  the  catheter 
being  held  in  his  right  and  passed  into  the  throat,  over  the  upper 
border  and  posterior  surface  of  the  depressed  epiglottis,  which  is  then 
gently  raised  until  a  view  of  the  larynx  can  be  obtained.  Instead  of 
a  catheter  a  laryngeal  sound  makes  a  very  good  epiglottis  elevator. 

An  enlarged  uvula  not  infrequently  presents  an  impediment  to 
obtaining  a  good  view  of  the  larynx,  and  is  best  overcome  by  the 
employment  of  the  largest-sized  throat  mirror.  Enlarged  tonsils,  on 
the  other  hand,  necessitate  the  employment  of  a  small  mirror. 

The  principal  object  of  the  present  chapter  is  to  teach  the  method 
which  it  is  advisable  to  pursue  in  making  an  examination  of  the  throat 


Fra.  105.— The  various  names  attached  to  the  different  parts  of  the  Laryngoscopio  Ima"-e 
L,  tongue;  E,  epiglottis;  P,  pliarynx ;  V,  vallecula;  E,  glottis;  L.v.,  true  vocal  cords' 
L.V.S.,  false  vocal  cords ;  S.M.,  sinus  Morgagui ;  S,  cartilage  of  Santorini ;  W,  of  Wrishere  - 
S.p.,  sinus  piriformis.  ' 

and  larynx,  and  especially  to  show  the  importance  to  the  beginner  of 
proceeding  with  such  an  examination  in  a  careful  and  systematic 
manner.  It  would  be  beyond  the  scope  and  intention  of  the  article  if 
any  attempt  were  made  to  describe  in  detail  the  appearances  met  with 
in  the  various  affections  of  the  throat  and  larynx.  It  is  advisable, 
however,  to  consider  briefly  certain  morbid  appearances,  but  more  with 
a  view  of  still  further  impressing  upon  the  student  the  necessity  of 
educating  himself  to  observe  the  different  parts  of  the  throat  and 
larynx  in  a  systematic  manner,  than  to  try  to  teach  the  appearances 
which  enable  us  to  diagnose  any  particular  case. 

The  various  names  attached  to  the  different  parts  of  the  larynx, 
as  seen  in  the  laryngeal  mirror,  will  be  better  learnt  by  a  consideration 
of  Fig.  105  than  by  any  lengthy  description. 

The  two  illustrations  (Pigs.  106  and  107)  show  most  of  the  im- 

O 
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portant  muscles  of  the  larynx,  and  will  serve  to  refresh  the  memory  of 
the  student  who  is  not  engaged  in  anatomical  and  physiological  work. 

Morbid  Conditions  of  the  Larynx. — After  having  obtained  the 

history  from  the  patient,  and  noticed  his  general  appearance,  the  con- 
dition of  the  neck,  and  the  interior  of  the  mouth  and  fauces,  we 
proceed  with  the  examination  of  the  larynx  in  the  manner  above 
described. 


B:e. 


Fig.  io6. — Larynx  with  its  Muscles,  from  be- 
hind. E,  epiglottis  with  the  cushion  (W) ; 
C.W.,  cart.  Wrisbergii;  C.S.,  cart.  Santo- 
rini ;  M. ar.tr.,  muse,  arytseuoideus  trans- 
versus ;  M.M.ar.oU.,  muse,  arytaenoidei 
obliqui.    (Landois  and  Stirling.) 


Fig.  107.— Muscles  and  Nerves  of  the  Larynx. 
O.h.,  OS  hyoideum;  M.th.ar.,  muse,  thy- 
ro-arytsenoideus ;  M.cr.ar.p.,  muse,  crico- 
arytaenoideus  posticus;  M.cr.ar.l.,  muse, 
crico  -  arytsenoideus  lateralis  ;  M.  cr.  th., 
muse,  crico-thyioideus ;  N.  lar.  rec.  v., 
nerv.  laryngeus  recurrens.  {Landois  and 
Stirling.) 


Our  attention  is  first  directed  to  the  colour  of  the  parts  presented 
to  view  in  the  throat  mirror,  proceeding  in  a  systematic  manner  from 
above  downwards,  first  observing  the  epiglottis,  then  the  ary-epiglot- 
tidgean  folds  and  the  horns  of  the  larynx,  then  the  lateral  walls  of  the 
larynx,  including  the  false  cords  or  ventricular  bands,  the  posterior 
wall  of  the  larynx,  the  true  vocal  cords,  and  lastly  so  much  of  the 
trachea  as  is  possible  in  the  particular  case.  In  some  instances  we 
may  be  able  to  see  the  bifiurcation  of  the  trachea  and  the  orifices  of 
the  main  bronchi. 
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Colour. — The  colour  of  the  mucous  membrane  of  the  larynx  varies 
not  only  in  diflPerent  regions  of  the  organ,  but  in  different  individuals. 

The  true  vocal  cords,  as  a  rule,  stand  out  prominently  and  contrast 
markedly  in  their  colour  with  other  parts  of  the  larynx.  They  are, 
usually,  pale,  almost  perfectly  white,  but  in  some  individuals  the  con- 
trast between  the  colour  of  the  true  cords  and  that  of  other  parts  of 
the  larynx  is  not  great,  and  the  cords  may  present  a  considerable 
amount  of  redness,  without  being  in  a  pathological  condition.  An 
unusual  pallor,  an  anaemic  condition  of  all  parts  of  the  larynx,  may 
be  found  in  cases  of  general  anaemia ;  it  is  also  very  common  in  the 
early  stages  of  tuberculosis  of  the  organ,  and  is  usually  associated 
with  a  paleness  of  the  mucous  membrane  of  the  soft  palate  and  pharynx, 
and  with  a  prominence  of  the  small  venules  on  the  otherwise  aneemic 
parts  of  the  fauces. 

A  morbid  redness  is  seen  in  simple  congestion  or  in  inflammation  of 
the  larynx.  On  the  surface  of  the  mucous  membrane  of  the  larynx 
we  may  find  different  forms  of  secretion.  One  of  the  most  common 
is  a  simple  mucoid  or  muco-purulent  secretion,  which  is  often  deeply 
charged  and  coloured  black  with  inhaled  carbonaceous  matter,  an 
appearance  frequently  seen  in  simple  laryngeal  catarrh.  In  other  cases 
a  more  purulent  secretion  is  visible,  and  in  rarer  cases  a  fibrinous  or 
necrotic  membrane,  as  in  membraneous  laryngitis,  and  in  diphtheria 
of  the  larynx. 

Thickening  and  Tumours  connected  witli  the  Larynx.  From  a 

consideration  of  the  colour  of  the  mucous  membrane  we  pass  to  notice 
any  thickening  of  the  different  parts,  again  proceeding  in  our  observa- 
tion in  a  systematic  manner  from  above  downwards,  and  noticing  each 
part  in  turn.     It  is  in  connection  with  thickening  of  the  mucous 
membrane  that  the  greatest  variety  is  met  with  in  laryngeal  diseases 
and  the  greatest  difficulties  are  found  in  interpreting  the  appearances! 
We  note  not  only  the  seat  of  thickening,  but  whether  it  is  a  localised 
one  or  passes  gradually  into  the  surrounding  mucous  membrane.  The 
most  typical  localised  swellings  are  seen  in  the  benign  growths,  the 
simple  polypi,  which  project  to  a  greater  or  less  degree  into  the  interior 
of  the  larynx    These  are  commonly  multiple,  and  are  most  frequently 
found  to  spring  from  the  true  cords  (Figs.  io8,  109).    It  is  to  be  re- 
membered, however,  that  occasionally  single  and  localised  growths  are 
not  benign,  for  malignant  disease  in  its  early  stage  may  take  that 
form.    We  have  also  to  be  careful  not  to  mistake  the  edge  of  an  ulcer 
for  a  new  growth.    It  is  not  very  uncommon  to  meet  with  cases  where 
even  experienced  laryngologists  have  a  difficulty  in  determining  whether 
an  apparently  localised  swelling  is  an  actual  new  growth  or  only  the 
upper  edge  of  an  ulcer.     This  difficulty  will  be  readily  appreciated 
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when  it  is  understood  that  it  is  often  impossible  by  any  means  to  obtain 
a  view  of  the  base  or  floor  of  a  laryngeal  ulcer ;  frequently  only  its 
upper  edge  is  visible,  and  if  this  is  much  thickened  and  stands  out 
prominently  into  the  interior  of  the  larynx,  the  resemblance  to  a  new 
growth  may  be  a  close  one.  This  deceptive  appearance  is  probably 
nowhere  in  the  larynx  so  frequently  met  with  as  on  the  posterior  wall 
of  that  organ  ;  this  is  a  not  uncommon  seat  of  ulcerations  or  inflam- 
matory thickenings,  whilst  it  is  a  much  rarer  position  in  which  to  find 
any  form  of  new  growth. 

In  connection  with  any  local  thickening  or  apparent  new  growth  in 
the  larynx,  it  is  also  important  to  note  whether  the  vocal  cords  move 
perfectly  on  phonation.  Oases  of  primary  malignant  disease  usually, 
but  not  invariably,  are  associated  at  even  an  early  stage  of  their 
development  with  a  fixing  of  one  or  other  of  the  vocal  cords. 


Fig.  io8.— Solitary  Papilloma  growing  FlG.  109. 

from  the  left  true  vocal  cord.  (After  A,  Solitary  Laryngeal  Polypus  springing  from  the 
Burnett.)  right  vocal  cord. 

B,  Ditto,  during  phonation. 

{After  Lennox  Browne.) 


Ulcers  of  the  Larynx. — After  observing  the  colour  of  the  mucous 
membrane  of  the  larynx  and  the  existence  or  non-existence  of  any 
thickening,  we  note  the  presence  or  absence  of  any  ulcerations. 

In  the  larynx  a  very  great  variety  of  ulcerations  occurs,  and  it  would 
take  too  much  space  and  be  otherwise  undesirable  to  give  all  the  points 
which  are  of  importance  in  diagnosing  one  form  of  laryngeal  ulcer  from 
another.  It  may  be  stated,  however,  that  it  is  necessary  to  notice 
whether  we  have  one  or  more  ulcers,  the  position  of  such,  the  character 
and  colour  both  of  their  surfaces  and  their  edges,  and  whether  they  are 
or  are  not  associated  with  much  surrounding  infiltration  of  the  mucous 
and  sub-mucous  tissues,  and  whether  such  infiltration  presents  a  pale 
or  hypersemic  appearance;  and  lastly,  whether  the  true  cords  do  or  do 
not  move  during  phonation. 

All  these  points  may  be  of  importance  in  coming  to  a  conclusion  as 
to  the  cause  of  the  ulceration ;  for  example,  whether  it  is  tuberculous, 
syphilitic,  or  malignant. 
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Tuberculous  ulcers  in  the  larynx  present  a  great  variety  in  their 
appearance,  and  some  of  the  most  difficult  laryngeal  cases  which  we 
meet  with  for  diagnosis  are  those  where  it  is  a  question  of  a  lesion 
being  tuberculous  or  otherwise.  Usually  the  tuberculous  laryngeal  ulcer 
occurs  in  a  multiple  form,  several  existing  in  different  parts  of  the 
larynx.  Each  ulcer  is  small  and  of  a  greyishjappearance,  and  may  be 
seated  anywhere  in  the  larynx,  but  the  most  common  positions  are  the 


Fig.  iio. — Tuberculous  Larynx.    Thickening  Fig.  hi. — Tuberculous  Larynx.  Similar 

of  the  Epiglottis  and  Ary-Epiglottictean  to.  but  more  advanced  than,  that 

Folds,  the  right  side  beiug  more  affected  shown  in  Fig.  no.   {After  Burnett.) 
than  the  left.   {After  Burnett.) 

anterior  aspects  of  the  posterior  wall,  the  processus  vocales,  the  posterior 
extremities  of  the  true  cords,  and  the  ventricular  bands.  Tuberculous 
ulcers  are  usually  associated  with  a  marked  pallor  of  the  laryngeal 
mucous  membrane,  and  frequently  with  considerable  infiltration  of  their 
surrounding  parts. 

The  advanced  cases  of  tuberculous  larynx  with  swollen  pale  ary- 
epiglottidaean  folds,  on  which  are  numerous  small  greyish  superficial 


Fig.  112.— Extensive  Tuberculous  t  k>  iuli (j£  the  Larynx.   {AfterlLennox  Broivne.) 

ulcerations,  scarcely  admit  of  being  mistaken  for  any  other  affection 
{see  Figs.  110,  iii,  112).  It  is,  however,  in  the  earlier  stages  of 
tuberculous  disease  of  the  larynx  that  difficulties  so  commonly  present 
themselves,  and  in  those  cases  the  greatest  attention  should  be  paid 
not  only  to  the  appearances  of  the  laryngeal  lesion  and  the  parts  of  the 
larynx,  but  to  the  previous  history,  family  history,  general  appearance 
of  the  patient,  and  the  condition  of  the  other  organs  of  the  body, 
especially  of  the  lungs. 
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It  is  always  best  to  err  on  the  safe  side,  to  give  a  guarded  prognosis 
and  opinion  of  a  laryngeal  lesion  where  the  local  appearances  are  not 
conclusive  of  its  being  tuberculous,  but  where  the  family  history,  previous 
history,  or  present  state  of  the  patient  are  such  as  to  warrant  a  belief 
that  the  laryngeal  lesion  may  be  tuberculous. 

Syphilitic  ulcers  in  the  larynx,  except  the  early  lesions  which  appear 
as  superficial  erosions  or  mucous  plaques,  are  frequently  solitary,  are  of 
considerable  size,  usually  much  larger  than  the  tuberculous,  and  cause 
considerable  destruction  of  tissue.  They  may  be  seated  anywhere, 
attacking  most  frequently  the  epiglottis.  They  are  commonly  asso- 
ciated with  much  redness  rather  than  with  pallor  in  their  immediate 
neighbourhood. 

In  considering  the  possibility  of  any  laryngeal  ulcer  being  malignant 
or  otherwise,  it  is  to  be  remembered  that  usually  in  carcinoma  of  the 
larynx,  in  the  earlf  stage  of  the  disease  it  is  not  the  ulceration  which 
chiefly  attracts  our  attention,  but  rather  the  thickening  and  swelling 


i'lG.  113.  Fig.  114. 

Paralysis  of  the  Left  Recurrent  Laryngeal  Nerve.    Laryngoscopio  Image  diuiug  Inspiration 
(Fig.  113),  and  during  phonation  (Fig.  114).   (After  Eichhorst.) 


of  the  part  affected.  The  frequency  with  which,  even  in  an  early 
stage,  carcinoma  of  the  larynx  causes  a  fixing  of  one  or  other  vocal 
cord  has  already  been  referred  to,  and  is  a  point  of  importance  in 
the  diagnosis. 

Some  Laryngeal  Paralyses. — After  we  have  noted  the  colour  of  the 
laryngeal  mucous  membrane,  and  the  presence  or  absence  of  any  swell- 
ings or  ulcerations,  it  is  a  good  plan  to  tell  the  patient  to  take  a  deep 
breath,  and  to  note  whether  the  vocal  cords  become  more  widely  sepa- 
rated, as  they  should  do  in  health  (see  Fig.  100),  from  the  action  of  the 
posterior  crico-arytsenoid  muscles.  When  those  muscles  are  paralysed, 
the  cords,  even  at  rest,  are  more  closely  approximated  than  in  health, 
and  instead  of  separating  on  a  full  inspiration  being  taken,  they  tend 
to  come  nearer  together  (see  Fig.  loi,)  and  hence  to  produce  both 
laryngeal  stridor  and  dyspnoea. 

After  taking  a  deep  inspiration,  the  patient  is  told  to  say  "E,"  and 
we  notice  whether  both  cords  move  and  become  perfectly  approximated 
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in  their  whole  length.  We  may  find  that  one  cord  is  fixed,  does  not 
move  on  phonation,  but  that  the  other  cord  crosses  over  the  median 
line  and  comes  more  or  less  perfectly  in  contact  with  it.  This  is  seen 
in  paralysis  of  one  recurrent  laryngeal  nerve  (see  Figs.  113  and  114). 
Or  the  cords  on  phonation  may  leave  an  oval  space  between  them,  as 
seen  in  paralysis  of  both  thyro-arytsenoidei  interni  (see  Fig.  115),  or 


FIG.  115.— Paralysis  of  both  Thyro-aryta:-  FIG.  ii6.— Paralysis  of  both  Arytoeuoidei 

noidei  Interni.   (After  Eichhorst.)  Postici.   {After  Eichhorst.) 


whilst  the  cords  come  into  contact  in  the  greater  part  of  their  length, 
the  posterior  third  of  the  glottis  remains  as  a  triangular  opening 
during  phonation  (see  Fig.  116),  as  in  paralysis  of  the  arytaenoideus 
muscle.  We  may  get  a  combination  of  the  two  latter  paralyses,  giving 
the  appearance  seen  in  Fig.  117. 

After  observing  the  movement  of  the  vocal  cords,  we  conclude  our 
examination  by  noticing  the  condition  of  so  much  of  the  interior  of 


Fig.  117.— Paralysis  of  both  Thyro-arytaj-      FiG.  118. — The  Trachea  and  the  Openings  of  the 
noidei  Interni  and  Aryttonoidei  Postici.  Main  Bronchi.   {After  Eichhomt.) 

{After  Eichhorst.) 


the  trachea  as  is  visible.  The  extent  of  the  trachea  which  can  be 
seen  varies  in  different  individuals.  In  favourable  though  somewhat 
rare  cases,  we  may  see  the  bifurcation  of  the  trachea  and  the  openings 
of  the  main  bronchi  (Fig.  118).  In  some  cases  these  parts  may  be  seen 
when  the  patient  and  examiner  each  occupies  the  usual  position  for 
making  a  laryngoscopic  examination,  but,  when  one  desires  to  examine 
specially  the  trachea  and  its  point  of  bifurcation,  the  patient  should 
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stand  up  with  the  head  tilted  forwards,  the  examiner  making  the 
examination  from  the  sitting  posture.  We  may  in  some  cases  see 
the  trachea  flattened  from  before  backward  by  the  pressure  of  the 
thyroid  isthmus  in  front,  or  from  side  to  side  by  the  pressure  of  the 
thyroid  lobes. 


CHAPTEE  VIIL 

EXAMINATION  OP  THE  CIRCULATORY  SYSTEM. 

In  studying  diseases  of  the  circulatory  system,  we  cannot  fail  to  be 
struck  with  the  inconstancy  of  any  definite  relation  between  symptoms 
and  physical  signs.  ~  The  presence  of  certain  physical  signs  enables  us 
to  assert  the  existence  of  heart  disease,  but  furnishes  us  with  compara- 
tively little  information  as  to  the  gravity  of  the  complaint — as  to  the 
effect  of  a  particular  lesion  on  the  condition  of  the  patient.  Three 
classes  of  cases  illustrating  the  varying  degree  in  which  symptoms  and 
physical  signs  are  correlated  may  be  distinguished. 

I.  Cases  where  the  physical  signs  of  disease  of  the  heart  or  the 
arteries  are  unmistakable,  while  general  symptoms  are  entirely  absent. 
Examples:  (i.)  An  applicant  for  insurance  has  had  good  health  and 
feels  quite  well,  but,  on  listening  to  his  chest,  a  loud  diastolic  murmur 
is  heard  over  the  sternum,  and  the  apex  beat  is  a  little  stronger  than 
natural.  There  is  certainly  aortic  regurgitation,  but  the  leakage  is 
probably  slight,  and,  at  any  rate,  is  fully  compensated  by  the  slight 
degree  of  hypertrophy  of  the  left  ventricle.  (2.)  A  gouty  man  of  forty 
is  examined,  and  the  rigidity  and  tortuosity  of  his  brachial  and  radial 
arteries  afford  distinct  evidence  of  arterial  degeneration.  He  feels  and 
appears  to  be  quite  well,  but,  although  young  in  years,  his  hold  of  life 
must  be  regarded  as  precarious.  Perhaps  one  day  a  degenerated 
cerebral  artery  ruptures,  and  death  speedily  results  from  cerebral 
haemorrhage. 

II.  Cases  in  which  physical  signs  and  other  objective  manifestations 
of  cardiac  disease,  as  dropsy,  are  associated  with  various  subjective 
phenomena,  as  pain,  palpitation,  shortness  of  breath,  (fee.  Example  : 
Disease  of  the  mitral  valve  with  insufiicient  compensation. 

III.  Cases  in  which  general  symptoms  are  dominant,  physical  signs 
of  cardiac  disease  being  slight  or  absent.  Examples  :  (i.)  Septic  endo- 
carditis. The  symptoms  of  this  disease  may  closely  resemble  those  of 
pyaemia  or  of  typhoid  fever.  There  is  much  constitutional  disturbance, 
with  pyrexia  of  remittent  or  intermittent  type,  while  sooner  or  later 
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embolic  seizures  occur,  A  physical  examination  of  the  heart  may  reveal 
valvular  disease  without  evidence  of  cardiac  enlargement,  or  with  merely 
a  disturbance  of  the  frequency  or  the  rhythmical  action  of  the  heart. 
(2.)  Angina  pectoris.  This  disease  is  characterised  by  paroxysmal 
attacks  of  intense  pain  in  the  chest,  together  with  a  sense  of  impend- 
ing death,  but  these  symptoms  are  not  necessarily  attended  by  any 
physical  signs  of  cardiac  disease. 

The  necessity  for  an  adequate  consideration  of  symptoms  is  par- 
ticularly manifest  in  connection  with  the  relative  importance  of  lesions 
of  the  valves  and  muscular  tissue  of  the  heart.  A  slight  valvular 
lesion  may  give  rise  to  a  loud  murmur  without  producing  an  appreci- 
able effect  on  the  cardiac  muscle,  whereas  a  severe  valvular  lesion  will 
quickly  lead  to  dilatation  and  hypertrophy  of  the  heart.  But  so  long 
as  the  cardiac  enlargement  is  merely  compensatory — that  is,  so  long  as 
the  muscular  hypertrophy  is  able  to  cope  with  the  valve  defect — there 
need  not  be  any  decided  cii"culatory  disturbance.  Circulatory  disturb- 
ance, however,  soon  becomes  prominent  when  compensation  fails,  and 
its  symptoms  give  us  far  more  valuable  information  with  regard  to  the 
condition  of  the  heart  than  mere  physical  signs. 

Hence,  in  investigating  a  case  of  heart  disease,  we  must  endeavour 
to  make  out  not  only  what  part  of  the  heart  is  diseased,  but  also 
the  condition  of  the  circulation  through  the  heart.  For  a  heart  may 
be  considerably  diseased,  and  yet,  if  the  circulation  through  it  is 
properly  maintained,  the  patient's  condition,  for  the  time  being  at  least, 
is  satisfactory,  and  there  will  be  but  few,  if  any,  of  the  symptoms  of 
•cardiac  disorder. 

It  is,  then,  to  symptoms  of  cardiac  failure  that  we  would  here  draw 
the  student's  attention.  The  cardinal  ones  are  dyspnoea,  dropsy  and 
congestion  of  the  liver.  These  symptoms  indicate  weakness  of  cardiac 
muscle,  whether  this  occurs  as  a  result  of  a  severe  valve  lesion  or  in- 
dependently of  such  lesion.  In  the  latter  case  the  weakness  may  be 
due  to  failure  of  muscle  power. 

Dyspnoea. — One  of  the  first  indications  of  cardiac  failure  is  shortness 
of  breath,  which  is  at  first  experienced  by  the  patient  only  after  making 
exertion.  In  advanced  cases  dyspnoea  becomes  constant,  and  the  patient 
is  obliged  to  sit  up  in  bed  and  to  bring  into  use  the  extraordinary 
muscles  of  respiration.  This  orthopnoea  is  often  associated  with  great 
restlessness,  especially  at  night,  and  the  patient  is  frequently  unable 
to  obtain  more  than  a  few  snatches  of  sleep.  Sometimes  the  breathing 
assumes  the  Cheyne-StoJces  type,  and  then  symptoms  indicating  con- 
siderable cerebral  disturbance  are  often  present. 

Dropsy. — The  dropsy  resulting  from  heart  disease  usually  begins 
in  the  feet  and  gradually  extends  upwards.    It  may  involve  the  serous 
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membi-anes,  giving  rise  to  ascites,  hydrothorax  and  hydro-pericardium. 
As  a  rule,  the  face  and  eyelids  are  spared,  except  towards  the  end  of  a 
case,  when  it  must  be  admitted  that  the  kidneys  are  usually,  though 
not  always,  implicated.  But  it  needs  to  be  borne  in  mind  that  cardiac 
dropsy  is  often  very  wide-spread,  and  sometimes  presents  peculiarities 
as  regards  localisation.  Caprice  of  localisation  may  be  frequently 
observed  in  cases  of  alcoholic  dilatation  of  the  heart.  Thus  the  neck, 
arms,  and  upper  part  of  the  trunk,  or  the  back  and  scrotum,  may  be 
considerably  swollen  when  the  legs  are  comparatively  or  even  entirely 
spared. 

Congestion  of  the  Liver.— An  enlarged  tender  liver,  as  a  result  of 
passive  congestion,  is  a  prominent  feature  of  cardiac  failure,  whether 
this  be  secondary  to  valvular  disease  or  occur  primarily  in  consequence 
of  muscle  failure.  In  some  cases  of  alcoholic  dilatation  of  the  heart, 
hepatic  enlargement  may  partly  depend  on  interstitial  hepatitis,  but 
that  it  is  commonly  due  to  passive  congestion  is  clearly  shown  by  the 
rapid  diminution  in  the  size  of  the  liver  when  the  circulation  becomes 
restored. 

ANATOMICAL  RELATIONS  OF  THE  HEART. 

Irregularly  conical  in  shape,  the  heart  occupies  an  oblique  position 
in  the  chest ;  the  broader  end  or  base  is  directed  upwards,  backwards, 
and  to  the  right,  and  extends  vertically  from  the  level  of  the  fifth  to 
that  of  the  eighth  dorsal  vertebra ;  the  apex  points  downwards,  forwards, 
and  to  the  left,  to  reach  the  fifth  left  intercostal  space  just  within  the 
left  nipple-line  (Figs.  90,  92,  119). 

The  greater  portion  of  the  anterior  surface  of  the  heart  is  constituted 
by  the  right  ventricle,  the  remaining  portion  by  a  narrow  strip  of  the 
left  ventricle,  by  the  right  auricle,  and  by  the  two  auricular  appendices, 
the  right  appendix  being  lower  and  more  anterior  than  the  left.  The 
right  border,  about  half  an  inch  to  the  right  of  the  sternum,  is  formed 
almost  entirely  by  the  right  auricle,  the  lower  by  the  right  ventricle, 
and  the  left  border  by  the  left  ventricle.  The  highest  portion  of  the 
heart  is  formed  by  the  left  auricular  appendix,  which  lies  in  the  second 
intercostal  space,  close  to  the  left  margin  of  the  sternum.  The  lowest 
portion  corresponds  to  the  sixth  costal  cartilage. 

In  children,  the  heart,  as  well  as  the  diaphragm  and  the  lower  edges 
of  the  lungs,  stand  about  a  rib  higher  than  in  the  adult.  The  heart, 
too,  is  relatively  larger  in  the  child,  and  has  a  wider  connection  with 
the  anterior  chest-wall. 

In  old  age,  the  heart  occupies  a  lower  and  more  horizontal  position 
than  in  the  adult.  This  is  partly  due  to  cardiac  enlargement,  and 
partly  to  emphysema. 
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As  regards  the  two  large  arteries  which  spring  from  the  base  of  the 
heart,  it  is  to  be  remembered — 

(i.)  That  the  pulmonary  artery  approaches  the  surface  most  closely 
at  the  third  left  cartilage,  while  the  aorta  is  most  superficial  at  the 


FIO.  119.— The  Chambers  of  the  Heart  and  the  Great  Vessels  in  their  relations  to  the  Front  of  the 
Chest.  The  lungs  are  collapsed  to  their  normal  amount,  as  after  death,  exposing  the  heart. 
r.au.,  right  auricle ;  r.v.,  right  ventricle;  l.au.,  left  auricle;  l.v.,  left  ventricle;  a.o.,  arch 
of  aorta,  traced  in  dotted  outline  on  the  sternum ;  v.i.,  the  two  innominate  veins.  The 
letters  A,  C,  D,  are  in  the  centres  of  the  areas  of  propagation  of  mitral,  tricuspid,  and  pul- 
monary murmurs  respectively.   (Luschka  and  Gairdner.) 

second  right  cartilage  close  to  the  sternum.  As  sounds  generated  at 
the  orifices  of  these  arteries  are  best  heard  at  the  cartilages  named,  the 
second  right  has  been  named  the  aortic  cartilage,  the  third  left  the 
pulmonary  cartilage. 
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(2.)  That  the  transverse  portion  of  the  aortic  arch  commences  at 
the  junction  of  the  upper  edge  of  the  second  right  cartilage  with  the 
sternum,  and  crossing  behind  the  lower  half  of  the  manubrium,  passes 
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Via.  120.— The  Arch  of  the  Aorta  and  its  Branches,  &c.  (Gray.) 


downwards  and  backwards,  to  end  in  the  descending  portion  of  the 
aortic  arch  at  the  lower  border  of  the  left  side  of  the  fourth  dorsal 
vertebra. 

(3.)  That  the  descending  portion  of  the  arch  of  the  aorta  is  in 
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contact  with  the  left  side  of  the  body  of  the  fifth  dorsal  vertebra ;  at 
the  lower  end  of  this  vertebra  it  terminates  in  the  descending  thoracic 
aorta,  which  itself  ends  in  the  abdominal  aorta  at  the  level  of  the 
twelfth  dorsal  vertebra. 

INSPECTION  AND  PALPATION. 

The  chief  points  to  be  observed  are  :  (i.)  The  condition  of  the 
veins  at  the  root  of  the  neck  and  over  the  surface  of  the  chest.  (2.)  The 
condition  of  the  large  arteries,  especially  of  the  carotids,  subclavians, 
brachials  and  radials.  (3.)  The  condition  of  the  chest-wall  in  respect 
to  undue  prominence  and  pulsation  of  the  parts  in  front  of  the  heart 
and  its  great  vessels. 

Venous  Distension. — The  degree  of  visibility  of  the  jugular  veins 
varies  considerably  in  different  healthy  individuals,  especially  with 
regard  to  the  stoutness  or  leanness  of  the  body.  In  the  former  condi- 
tion they  may  be  quite  invisible,  in  the  latter  their  form  and  colour 
may  stand  out  distinctly.  Distension  of  the  jugulars  indicates  obstruc- 
tion to  the  flow  of  blood  into  the  right  ventricle  or  in  some  part  of  the 
pulmonary  circuit.  Thus  it  is  a  marked  feature  in  cases  of  dilatation 
of  the  right  ventricle,  as  a  result  of  bronchitis  and  emphysema  or  of 
mitral  disease,  and  in  cases  in  which  the  superior  vena  cava  is  com- 
pressed by  a  mediastinal  tumour;  it  is  also  common  in  mediastino- 
pericarditis.  In  congenital  cyanosis  jugular  distension  often  reaches 
an  extreme  degree.  The  engorged  veins  frequently  show  marked 
pulsation. 

Associated  with  fulness  of  the  veins  at  the  root  of  the  neck  there  is 
often  distension  of  the  veins  of  the  upper  part  of  the  chest,  as  well  as 
of  those  of  the  head,  neck  and  arms.  When  there  is  much  obstruction 
to  the  return  of  blood  to  the  heart,  the  venous  distension  of  the  upper 
part  of  the  body  becomes  extreme,  and  is  associated  with  oedema. 
In  such  cases  the  face,  neck,  chest  and  arms  are  greatly  swollen, 
and  present  a  dark  purplish  appearance.  The  condition  is  a  more 
common  result  of  a  solid  intra-thoracic  growth  than  of  an  aneurysmal 
tumour.  In  connection  with  undue  prominence  of  superficial  veins  on 
the  surface  of  the  chest,  it  may  be  mentioned  that  a  band  of  purplish 
venules  is  not  uncommonly  seen  across  the  lower  part  of  the  thorax 
quite  apart  from  disease.  Its  most  usual  position  is  a  little  above  the 
costal  margin ;  it  extends  as  a  continuous  band  from  one  side  to  the 
other,  crossing  the  middle  line  at  the  level  of  the  xiphoid  cartilage,  and 
is  usually  better  developed  on  the  left  than  on  the  right  side.  Its 
significance  has  not  been  determined,  but  it  is  certainly  met  with  in 
many  individuals  who  appear  to  be  in  perfect  health. 
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Venous  Pulsation. — Slight  pulsations  along  the  jugular  veins  may 
be  occasionally  observed  without  there  being  any  grave  disturbance  of 
health,  as  in  simple  anaemia ;  they  are  best  observed  on  the  right  side 
of  the  neck.    The  patient  should  be  recumbent,  with  his  head  thrown 
slightly  backwards  and  to  the  left.    To  distinguish  venous  from  arterial 
pulsation,  the  finger  should  be  laid  very  lightly  over  the  lowest  part  of 
the  distended  vein ;  then,  if  the  pulsation  cease,  it  is  obvious  that  it 
occurred  in  the  vein  itself;  whereas  if  the  pulsation  continue,  it  is 
■evidently  arterial.    Further,  if,  while  the  finger  still  compresses  the 
vein,  a  finger  of  the  other  hand  be  drawn  upwards  along  the  vein  in 
order  to  empty  it  from  below,  then,  on  removing  the  finger  from  the 
root  of  the  neck,  the  vein,  in  cases  of  venous  pulsation,  will  be  seen  to 
fill  from  below,  either  gradually  or  quickly,  according  to  the  degree  of 
incompetence  of  the  tricuspid  orifice,  provided  that  the  venous  valves 
^re  themselves  incompetent.    In  some  cases  of  mediastino-pericarditis 
the  right  external  jugular  vein  is  seen  to  fill  and  become  distended 
■during  the  act  of  inspiration,  especially  when  a  deep  inspiration  is 
taken.    In  order  to  time  venous  pulsation,  it  should  be  observed  in  re- 
lation with  the  heart's  apex  beat  or  with  the  pulsation  of  the  left  carotid. 
The  recent  observations  of  Ringer  and  Sainsbury,  and  of  Mackenzie, 
have  shown  the  importance  of  determining  not  only  the  time  of  the 
venous  pulse  in  relation  to  that  of  the  cardiac  systole,  but  also  the  size 
and  duration  of  the  waves  produced  in  the  vein  by  the  contractions  of 
the  right  auricle  and  ventricle.    For  the  following  account  the  author 
is  indebted  to  Dr.  Mackenzie,  who  has  so  ably  investigated  the  bearings 
of  this  important  subject :  ^ — 

"  Under  certain  conditions  which  produce  dilatation  and  engorge- 
ment of  the  right  heart,  a  backward  movement  of  the  blood  is  induced 
in  the  veins  near  the  heart.  This  backward  movement  is  chiefly  mani- 
fested in  the  veins  of  the  neck — external  and  internal  jugulars — but 
it  may  rarely  extend  to  the  superficial  veins  of  the  head,  trunk  and 
•extremities.  The  appearance  of  this  'venous  pulse,'  as  it  is  called, 
varies  very  much  in  different  individuals.  During  one  cardiac  revolu 
tion  but  one  wave  may  be  apparent,  and  its  time  of  appearance  depends 
on  whether  it  is  caused  by  the  systole  of  the  auricle  or  by  that  of  the 
ventricle.  On  the  other  hand,  there  may  be  distinctly  pei'ceptible  two 
•waves,  or  several  occurring  with  such  rapidity  that  their  appearance 
resembles  dancing  vibrations.  Yet  each  of  these  smaller  movements 
can  be  distinctly  attributed  to  a  definite  cause  when  a  graphic  recoi-d 
of  them  is  obtained  simultaneously  with  a  standard  time,  such  as  that 
of  the  carotid  or  radial  pulse.    This  object  is  attained  by  means  of 

1  Dr.  Mackenzie's  papers  are  published  in  the  Journal  of  Pathology  and  Bacterio- 
logy, 1892-94. 
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the  clinical  polygraph.  This  instrument  consists  of  two  portions,  a 
sphygmograph  combined  with  a  phlebograph.  The  phlebographic  part 
consists  of  a  small  lever  and  tambour,  the  tambour  being  connected  by 
india-rubber  tubing  with  a  small  shallow  cup  called  a  '  receiver.'  The 
receiver,  laid  over  any  pulsating  part  in  such  a  manner  that  com- 
munication with  the  outside  is  prevented  by  the  close  adaptation  to 
the  skin,  readily  conveys  the  movements  to  the  tambour.  By  means 
of  a  light  stem  the  tambour  is  fixed  to  the  upright  bar  that  supports 
the  lever  of  a  Dudgeon's  or  von  Jacquet's  sphygmograph.  By  suitable 
movements  the  lever  of  the  phlebograph  can  be  made  to  write  at  the 
same  time  that  the  sphygmograph  inscribes  the  movements  of  the  radial 
pulse,  and  on  the  same  paper.  In  this  manner  such  varied  movements 
as  apex  beat,  carotid  pulse,  jugular  pulse,  and  liver  pulse  can  be 
graphically  recorded  at  the  same  time  as  the  radial  pulse  on  an  ordinary- 
sized  sphygmograph  paper,  as  in  Fig.  121.  With  these  varied  move- 
ments thus  recorded,  the  interpretation  of  the  venous  pulse  becomes  a 


Fig.  121. — The  upper  tracings  are  taken  from  the  Apex  Beat,  Carotid,  Jugular  and  Liver  Pulses, 
at  the  same  time  as  the  Radial  Pulse  (lower  tracing).  The  tracings  from  the  right  internal 
jugular  vein  and  liver  show  the  waves  characteristic  of  the  venous  pulse  and  liver  pulse  of 
the  auricular  type ;  b,  the  auiicular  wave  ;  c,  the  arterial  wave ;  a',  the  part  of  the  ventricular 
wave  before,  and  a,  the  part  after  the  closure  of  the  pulmonary  valves. 


simple  matter.  It  is  assumed  that  the  pulse  of  the  jugular  veins 
appears  at  the  same  time  as  that  of  the  carotid,  and  the  difference  in 
time  between  the  carotid  and  the  radial  pulses  being  noted,  the  events 
preceding  and  following  it  can  be  attributed  to  the  known  movements 
of  the  heart.  On  account  of  the  proximity  of  the  jugular  vein  to  the 
carotid  artery,  the  tracing  of  the  venous  pulse  very  frequently  cannot 
be  obtained  quite  free  from  the  shock  communicated  to  the  instrument 
by  the  carotid  pulse.  This  wave  is  therefore  frequently  present  in  the 
tracing,  as  in  Fig.  121,  where  the  wave  (c)  is  due  to  the  carotid  impact, 
and  is  called  the  'arterial  tvave.'  It  is  to  be  noted  that  it  is  absent 
from  the  liver  tracing.  Taking  the  wave  (c)  as  the  time  of  the  carotid 
pulse,  the  wave  (b)  preceding  it  can  only  be  due  to  the  systole  of  the 
auricle;  hence  it  is  called  the  'auricular  wave.'  After  its  systole  the 
auricle  passes  into  diastole,  dilates,  and  sucks  in  the  blood  from  the 
veins.  In  consequence  of  this,  the  hitherto  distended  vein  quickly 
empties,  and  this  emptying  is  represented  in  the  tracing  by  the  great 
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fall  called  the  'auricular  depression,'  the  line  of  descent  being  inter- 
rupted by  the  shock  from  the  carotid  artery  producing  the  arterial 
wave  {(■).  A  point  of  great  interest  is  the  manner  in  which  this 
auricular  depression  is  terminated.  This  depression  being  caused  by 
the  diastole  of  the  auricle,  will  cease  when  the  distension  of  the  auricle 
is  completed.  In  health,  when  the  tricuspid  valves  are  competent,  the 
distension  of  the  auricle  will  be  accomplished  by  the  blood  from  the 
veins  alone.  But  if  the  tricuspid  valves  are  incompetent,  then  the 
auricle  will  fill  from  blood  being  poured  in  from  two  sources,  namely 
from  the  vense  cavse,  and  back  from  the  ventricle.  Hence  it  follows 
that  the  greater  the  incompetence  of  the  tricuspid  valves,  the  earlier 
will  the  auricle  fill,  and  the  sooner  will  the  auricular  depression  in  the 
venous  pulse  be  terminated.  This  termination  is  therefore  practically 
due  to  the  appearance  of  a  new  wave,  the  '  ventricular.'  As  this  new 
wave  increases  in  size,  the  time  occupied  by  the  auricular  depression 
diminishes,  and  in  this  manner  we  obtain  an  idea  of  the  amount  of 
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¥ia.  122.— Simultaneous  Tracings  of  the  Left  Jugular  Pulse  and  of  the  Radial  Pulse.  The  venous 
pulse  is  of  the  ventricular  type.  The  spaces  E  and  E'  represent  the  time  occupied  by  the 
ventricular  outflow  in  venous  and  radial  pulses. 


tricuspid  incompetence.  In  Fig.  121  this  ventricular  wave  is  repre- 
sented by  a'  and  a.  The  division  of  this  wave  into  two  parts  occurs  in 
this  wise.  The  auricle  being  filled,  and  the  ventricle  still  contracting, 
the  blood  is  poured  through  the  incompetent  tricuspid  orifice  and  forced 
back  into  the  veins,  giving  rise  to  the  first  part  of  the  ventricular  wave 
(the  size  of  the  wave  being  also  increased  by  the  stasis  in  the  veins). 
When  the  pulmonary  valves  close,  the  blood  that  has  hitherto  been 
escaping  from  the  ventricle  by  the  two  orifices  (pulmonary  and  tricuspid) 
is  suddenly  checked  in  its  escape  through  one  orifice  by  the  closure  of 
the  pulmonary  valves.  At  the  moment  that  this  happens  there  will  be 
an  increased  flow  through  the  other  orifice,  and  it  is  manifested  by  an 
increase  in  the  size  of  the  ventricular  wave  of  the  venous  pulse.  Thus 
the  interruption  on  the  ventricular  wave  between  a'  and  a  is  therefore 
the  signal  of  the  time  of  closure  of  the  pulmonary  valves.  The  diastole 
of  the  ventricle  succeeding,  the  blood  again  pours  from  the  auricle  and 
from  the  vein,  giving  rise  to  the  depression  between  the  waves  a  and  b, 
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which  is  therefore  called  the  ventricular  depression.  This  is  followed 
by  the  systole  of  the  auricle  and  the  production  of  the  auricular  wave, 
and  so  the  series  of  events  begins  to  recur. 

"  The  venous  pulse  thus  described  is  that  characteristic  of  '  func- 
tional '  dilatation  of  the  heart,  as  in  chlorosis,  pregnancy,  debility,  &c. 
It  may  also  be  due  to  the  dilatation  consequent  on  organic  disease  of 
the  heart.    Inasmuch  as  the  auricle  is  fairly  efficient,  and  its  move- 
ments are  those  chiefly  reflected  into  the  veins,  this  form  of  pulse  is 
called  the  '  auricular  form '  of  the  venous  pulse,  to  distinguish  it  from 
the  'ventricular  form.'    The  latter  is  merely  a  more  advanced  stage 
than  the  former,  in  which  the  tricuspid  incompetence  has  been  so  great 
that  the  auricle  has  become  over-distended  and  paralysed,  so  that  it  no 
longer  reflects  its  movements  in  the  veins.    In  sucli  cases  the  ventri- 
cular wave  is  the  only  wave  present,  and  is  due  to  the  direct  communi- 
cation between  the  ventricle  and  the  veins.    There  is  then  but  one 
great  wave — the  ventricular — synchronous  with  the  carotid  pulse,  as 
in  Fig.  122,  with  one  great  fall — the  ventricular  depression — due  to 
the  diastole  of  the  ventricle.    On  the  top  of  such  a  wave  there  is 
frequently  a  notch,  significant  of  the  closure  of  the  pulmonary  valves 
in  the  manner  already  explained,    Stages  intermediate  between  these 
two  forms  and  the  passage  of  the  auricular  into  the  ventricular  can 
occasionally  be  demonstrated  by  continuous  observations  in  individual 
cases.    The  liver  pulse  shows  practically  the  same  features,  presenting 
an  auricular  form  of  pulse  and  a  ventricular  form.    The  liver  pulse 
never  occurs  unless  there  is  some  organic  lesion  of  the  heart,  and  is 
never  present  from  mere  functional  dilatation. 

"  In  chronic  mediastinitis  there  is  sometimes  an  additional  depression 
in  the  pulse  due  to  the  sudden  diastole  of  the  ventricles  permitting  a 
rebound  of  the  costal  cartilages  which  expands  the  chest  and  sucks  the 
blood  in  from  the  veins. 

"  Inasmuch  as  the  venous  pulse  is  the  outward  and  visible  sign  of 
increased  venous  pressure,  and  as  there  is  a  distinct  relationship  be- 
tween the  arterial  and  venous  pressures,  the  observation  of  the  venous 
pulse  serves  as  a  very  delicate  guide  in  detecting  variations  in  the  blood 
pressure  in  certain  cases.  The  venous  pulse  also  affords  instructive 
information  concerning  the  movements  of  the  diflferent  chambers  during 
irregular  action  of  the  heart.  When  a  record  is  taken  simultaneously 
of  the  apex  beat  or  the  arterial  pulse  with  the  venous  pulse,  a  want  of 
rhythm  in  the  movements  of  the  cardiac  cavities  can  in  suitable  cases 
be  demonstrated." 

Superficial  distended  veins  on  the  front  of  the  chest  may  occasionally 
be  seen  to  pulsate  in  cases  of  tricuspid  regurgitation. 

The  Arteries. — In  addition  to  the  .pulse  at  the  wrist,  which  will 
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be  subsequently  considered,  some  of  the  other  superficial  arteries  of  the 
body  need  to  be  carefully  examined,  especially  as  regards  the  degree  of 
their  pulsation  and  the  condition  of  their  walls. 

Pulsation  of  the  superficial  arteries  is  but  little  visible  in  health, 
except  after  great  bodily  exertion  or  in  conditions  of  mental  excitement. 
In  many  morbid  conditions,  however,  it  becomes  a  conspicuous  feature ; 
thus  throbbing  of  the  carotids,  subclavians  and  brachials  is  often  seen 
in  anaemia  and  in  G-raves's  disease.  The  most  extreme  pulsation  occurs 
in  cases  of  free  aortic  regurgitation ;  it  is  most  characteristically  seen 
in  large  arteries  like  the  carotids,  but  small  ones  like  the  temporals  or 
facials  also  show  pulsation.  Marked  arterial  pulsation  is  often  con- 
spicuous in  cases  of  enlargement  of  the  left  ventricle,  and  especially 


Fig.  123. — Aortic  AneuiTsm  involving  the  Innomiuatc  Ai  u r,\ .    Aortic  incompetence  ; 
paresis  of  left  vocal  cord  ;  right  pulse  weaker  than  left.   (Dr.  Steell's  Case.) 

when  the  walls  of  the  arteries  have  lost  their  normal  elasticity  in  con- 
sequence of  degenerative  changes. 

Great  attention  should  always  be  given  to  the  condition  of  the 
arterial  walls  as  revealed  by  palpation  of  the  temporal,  brachial, 
radial,  and  other  superficial  arteries.  The  brachial  is  a  convenient 
and  important  artery  to  examine  in  this  respect.  The  arm  should 
be  bared  and  semiflexed  at  the  elbow.  Then  any  undue  prominence, 
tortuosity,  or  unusual  movement  of  the  vessel  ma}'-  be  observed,  whilst 
the  condition  of  its  walls  may  be  investigated  by  rolling  it  under  the 
fingers,  and  by  pressing  them  gently  along  the  course  of  the  artery. 
There  may  be  uniform  or  irregular  thickening — in  the  latter  case, 
indurated  patches  or  calcareous  plates  may  be  felt,  which  are  some- 
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times  arranged  in  a  moniliform  manner.  When  there  is  considerable 
atheromatous  degeneration,  or  when  there  is  aortic  regurgitation  apart 
from  arterial  disease,  a  distinct  "  locomotive  pulse  "  is  often  visible — 
that  is,  considerable  movement  of  the  brachial  artery  accompanies 
each  cardiac  systole.  Rigid  arteries  stand  out  like  cords,  and  their 
tortuosity  is  accentuated  by  each  contraction  of  the  heart. 

The  arteries  of  the  two  sides  of  the  body  should  be  compared,  and 
any  want  of  symmetry  carefully  investigated.  Thus  unilateral  pulsa- 
tion in  the  neighbourhood  of  the  sternal  end  of  the  clavicle  may  be 
due  to  an  aneurysm  of  the  innominate  artery.  In  such  a  case  the 
pulsations  of  the  carotid,  subclavian  and  brachial  arteries  will  be 
feebler  on  the  right  than  on  the  left  side.  Unsymmetrical  pulsation 
also  occurs  in  aneurysms  affecting  the  transverse  portion  of  the  aortic 
arch,  and  will  be  referred  to  again. 

Capillary  Pulsation. — This  phenomenon  is  well  marked  in  cases  of 
free  aortic  regurgitation,  but  is  occasionally  seen  in  other  conditions. 
By  vigorously  scratching  the  skin  of  the  forehead  for  a  few  seconds  a 
red  mark  is  produced,  and  if  this  be  watched  from  a  distance  of  a  few 
feet  it  will  be  seen  to  alternately  deepen  and  pale  in  colour,  while  its 
edge  extends  and  recedes.  Capillary  pulsation  may  also  be  demon- 
strated by  pressing  a  glass  slide  on  the  lower  lip  or  on  the  end  of  the 
pi-otruded  tongue. 

The  PPeCOrdia,  or  that  portion  of  the  chest-wall  which  overlies 
the  heart,  is  formed  by  the  third,  fourth  and  fifth  left  costal  cartilages 
with  their  adjoining  interspaces  and  the  adjacent  piece  of  the  sternum. 
In  health  the  contour  of  this  region  does  not  differ  from  that  of  the 
corresponding  portion  of  the  right  front. 

Undue  Prominence  or  Bulging  of  the  precordia  as  a  result  of  heart 
disease  is  much  commoner  and  more  marked  in  the  child  than  in  the 
adult.  It  usually  results  from  cardiac  enlargement,  rarely  from  peri- 
cardial effusion ;  when  the  latter  is  considerable,  the  intercostal  spaces 
may  reach  the  level  of  their  cartilages  or  even  protrude  beyond  them, 
the  integuments  then  often  becoming  oedematous. 

Depression  or  Retraction  of  the  Precordia  may  result,  in  rare  cases, 
from  absorption  of  fluids  effused  into  the  pericardial  sac,  or  possibly  in 
consequence  of  extensive  pericardial  adhesions. 

The  Apex  Beat  may  be  defined  to  be  the  lowest  and  outermost 
point  of  the  heart's  impulse  which  strikes  against  the  chest- wall. 

In  healthy  adults  the  apex  beat  is  seen  and  felt  in  the  fifth  left 
interspace,  and  well  within  the  left  nipple-line.  Its  extent  is  not 
greater  than  a  square  inch,  and  may  be  covered  by  the  end  of  the 
thumb.  In  persons  with  a  short  wide  thorax  the  apex  beat  may  stand 
in  the  fourth  interspace ;  also  in  children  under  ten  years  of  age  it  is 
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usually  found  in  the  fourth  space,  and  either  in  the  nipple-line  or 
possibly  a  little  outside  it ;  in  many  old  people  it  occupies  the  sixth 
interspace.  In  fat  or  in  very  muscular  chests  the  apex  beat  may  be 
invisible,  but  it  can  usually  be  felt  by  pressing  deeply  on  the  chest 
while  the  patient  leans  forward.  In  health  the  apex  beat,  as  above 
defined,  is  the  only  visible  cardiac  impulse,  but  neither  its  absence  nor 
the  presence  of  an  epigastric  impulse  can  be  regarded  as  necessary 
indications  of  disease. 


Fig.  124. — Displacement  of  Mediastinum,  Heart  and  Liver  from  Pneumothorax  of  the 

right  side.  (Weil.) 

While  quiet  breathing  does  not  affect  the  position  of  the  apex  beat, 
a  deep  inspiration  may  depress  it  half  an  inch.  Lying  upon  the  left 
side  displaces  the  apex  beat  to  the  nipple-line  or  beyond  it.  When  a 
person  lies  upon  the  right  side,  it  may  disappear,  or  be  perceptible  to 
the  right  of  its  normal  position.  Bodily  exertion  or  nervous  disturb- 
ance tends  to  increase  its  strength  and  area,  and  the  throbbings  of  the 
right  ventricle  may  be  felt  in  the  epigastrium. 

Changes  in  the  Position  of  the  Apex  Beat  as  a  Eesult  of 
Disease.  —  The  apex  beat  is  displaced  upwards  whenever  the  dia- 
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phragm  is  raised,  as  by  abdominal  tumours,  ascites,  or  tympanites ;  in 
cases  of  shrinking  of  the  upper  portion  of  the  left  lung,  as  from  chronic 
phthisis;  and  in  pericardial  effusion.  It  is  displaced  downwards 
when  the  diaphragm  is  depressed,  as  in  emphysema  or  pneumothorax, 
when  it  is  usually  also  feeble ;  in  aneurysm  of  the  aortic  arch,  and  in 
hypertrophy  of  the  left  ventricle.  It  is  displaced  to  the  right  by  left 
pneumothorax  or  by  left  pleuritic  effusion.  In  such  cases  a  cardiac 
impulse,  not  usually  the  apex  beat,  may  be  perceptible  even  as  far 
out  as  the  right  mammary  line.  Shrinking  of  the  right  lung  also 
displaces  the  heart  to  the  right  of  its  normal  position. 

It  is  displaced  to  the  left  by  fluid  in  the  right  pleura,  when  the 
apex  beat  may  be  felt  as  far  out  as  the  mid-axillary  line;  and  in 
enlargement  of  the  left  ventricle.  It  is  to  be  noted  that  effusions 
into  the  right  pleura  displace  the  heart  far  less  than  effusions  into 
the  left  pleura. 

The  Strength  of  the  apex  beat  is  increased  most  markedly  in  hyper- 
trophy of  the  left  ventricle,  a  condition  which  commonly  results  from 
aortic  or  from  Bright's  disease ;  if  the  beat  is  strong  enough  to  push 
forward  the  finger,  exerting  moderate  pressure,  it  is  called  "heaving." 
It  is  also  increased  in  cases  of  exophthalmic  goitre ;  it  becomes  sharp 
and  slapping  in  mitral  stenosis. 

Diminution  or  Absence  of  the  Apex  Beat  occurs  when  the  heart  is 
unduly  covered  by  lung,  as  in  emphysema,  or  is  surrounded  by  fluid,  as 
in  some  cases  of  pericarditis ;  or  when  its  action  is  enfeebled  in  any 
way,  as  in  fatty  degeneration;  and  sometimes  in  cases  of  adherent 
pericardium. 

Extent  and  Position  of  the  Cardiac  Pulsation.  —  Increase  in 
strength  of  action  is  usually  accompanied  by  increase  in  the  area  of  the 
apex  beat,  and  then  often  enough  cardiac  pulsation  is  not  limited  to 
the  apex,  but  is  felt,  as  in  a  dilated  hypertrophied  heart,  over  the 
greater  part  of  the  precordia.  But  an  extensive  diffuse  impulse  is  not 
necessarily  a  strong  one,  and  may  exist  apart  from  a  definite  apex 
beat.  Thus  in  pericardial  effusion  a  weak  wavy  impulse  may  be  per-, 
ceptible  in  the  third,  fourth  and  fifth  spaces,,  and  it  is  then  often 
impossible  to  define  the  apex  beat,  or  even  to  say  that  the  impulse  has 
any  point  of  maximum  intensity.  Also  in  enlargement  of  the  right 
ventricle,  and  when  dilatation  greatly  exceeds  hypertrophy  of  the  left 
ventricle,  the  true  apex  beat  tends  to  disappear.  Marked  and  exten- 
sive cardiac  pulsation  occurs  when  the  heart  is  pushed  forwards  as  by 
a  tumour  of  the  left  lung  or  in  the  mediastinum. 

Epigastric  Pulsation  is  produced  by  any  condition,  such  as  emphy- 
sema, which  lowers  the  diaphragm,  or  which  pushes  the  heart  towards 
the  right;  it  is  also  a  valuable  sign  of  enlargement  of  the  right  ven- 
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tricle,  and  hence  of  embarrassed  pulmonary  circulation,  being  often, 
for  example,  conspicuous  in  acute  bronchitis  in  children.  In  the  last 
class  of  cases  it  is  worthy  of  notice  that  the  pulsation  affects  the 
xiplioid  cartilage  and  adjacent  left  cartilages  rather  than  the  epigas- 
trium :  this  is  a  distinction  from  pulsation  of  the  liver,  which  is  occa- 
sionally present  when  there  is  great  tricuspid  regurgitation  and  is  more 
truly  epigastric ;  and  from  pulsation  of  the  abdominal  aorta.  When 
the  epigastric  impulse  is  pronounced,  the  apex-beat  is  generally  defec- 
tive or  absent. 


Fig.  125. — Aneurysm  of  the  Aortic  Aroh  involving  mainly  its  transverse  portion. 

Pulsation  in  the  Second  Left  Space  is  sometimes  caused  by  a  dis- 
tended pulmonary  artery  or  by  dilatation  of  the  conus  arteriosus, 
especially  the  latter. 

Pulsation  of  the  Eight  Auricle  is  occasionally  perceptible  to  the 
right  of  the  sternum,  and  is  then  significant  of  extreme  distension  of 
the  right  side  of  the  heart. 

A  Diastolic  Shock  accompanying  closure  of  the  pulmonai'y  valves  is 
frequently  felt  in  the  second  or  the  third  left  space  in  cases  in  which  the 


INSPECTION  AND  PALPATION. 


231 


pulmonary  circulation  is  obstructed  from  any  cause.  It  is  more  distinct 
when  the  pulmonary  artery  is  exposed  by  retraction  of  the  lung.  A 
similar  phenomenon  is  sometimes  perceptible  in  the  aortic  area  when 
dilatation  of  the  aorta  is  associated  with  high  arterial  tension. 

Systolic  Depressions. — It  is  important  to  distinguish  a  falling  in  of 
the  precordial  region  above  the  apex  beat  from  one  perceptible  at  the 
apex  beat.  The  latter — that  is,  a  systolic  depression  over  the  apex — 
signifies  that  the  apical  portion  of  the  heart  is  adherent  to  the  chest- 
wall,  and  it  is  therefore  a  valuable  sign  of  previous  pericarditis.  But 
the  former  condition  merely  indicates  that  the  heart  has  a  more  exten- 
sive contact  with  the  chest-wall  than  normally ;  thus  a  falling  in  of 
the  third  and  fourth  intercostal  spaces  is  not  uncommonly  observed 
during  the  systole  of  an  enlarged  and  hypertrophied  heart,  or  of  a 
normal  heart  in  cases  of  retraction  of  the  left  lung. 

A  systolic,  heaving,  expansile  pulsation  of  the  chest- wall  above  the 
third  rib  is  strongly  indicative  of  aneurysm  of  the  arch  of  the  aorta. 
Such  pulsation  mainly  affects  the  upper  portion  of  the  sternum,  when 
the  transverse  part  of  the  arch  is  involved,  but  is  situated  to  the  right 
or  left  of  this  bone  in  aneurysms  of  the  ascending  or  descending  por- 
tions of  the  aortic  arch.  Pulsation  behind,  to  the  left  of  the  spine,  may 
also  rarely  be  observed  in  cases  of  aortic  aneurysm.  It  must  not  be 
forgotten  that  pulsation  to  the  left  of  the  sternum  in  the  second  and 
third  spaces  is  occasionally  caused  by  enlargement  of  the  infundibulum 
of  the  right  ventricle. 

Slight  aneurysmal  pulsations  are  easily  overlooked.  Their  detection 
is  aided  :  (i.)  By  viewing  the  chest  in  profile  as  well  as  from  the  front. 
(2.)  By  palpation,  especially  by  the  bi-manual  method,  the  palm  of  one 
hand  being  laid  over  the  upper  part  of  the  sternum,  whilst  that  of  the 
other  hand  is  laid  over  a  corresponding  area  of  the  spine;  then  on 
pressing  pretty  firmly,  a  slight,  deep-seated  pulsation  may  sometimes 
be  felt.  (3.)  By  the  method  of  tracheal  tugging  first  described  by 
Surgeon-Major  Oliver,  and  since  modified  by  Dr.  Ewart.  The  patient 
is  seated  in  a  chair  with  his  head  slightly  thrown  back.  This  may  be 
steadied  against  the  body  of  the  observer,  who  stands  behind  the 
patient,  and,  placing  the  tips  of  the  index  fingers  beneath  the  cricoid 
cartilage,  exerts  gentle  upward  pressure  on  the  windpipe.  Then  if  an 
aneurysm  is  so  situated  as  to  exert  downward  tension  on  the  trachea, 
the  pulsation  of  the  aorta  is  transmitted  to  the  fingers.  The  sensation 
is  rather  one  of  tugging  downwards  than  of  pulsation,  and  occurs  with 
each  systole  of  the  heart. 

An  external  pulsating  tumour  is  apparent  when  an  aneurysm  has 
eroded  and  perforated  the  chest-wall.  The  pulsating  prominence  is  seen 
in  the  neighbourhood  of  the  second  or  the  third  right  interspace  in 
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cases  of  aneurysm  of  the  ascending  portion  of  the  arch,  but  on  the 
lateral  or  the  posterior  wall  of  the  left  chest  in  aneurysms  of  the 
descending  portions  of  the  aorta. 

Thrills.— Of  endocardial  thrills  the  presystolic  apex  thrill  is  the 
commonest,  and  is  a  valuable  sign  of  mitral  stenosis.  It  increases  in 
intensity  up  to  the  apex-beat. 

A  Diastolic  apex  thrill  is  also  significant  of  mitral  stenosis,  but 
it  may  accompany  aortic  regurgitation.  It  diminishes  in  intensity 
towards  its  end. 

Systolic  thrills  are  occasionally  met  with  in  cases  of  mitral  regurgi- 
tation and  of  aortic  obstruction ;  in  the  former  condition  the  thrill  is 
felt  at  the  left  apex,  in  the  latter  condition  in  the  neighbourhood  of 
the  aortic  cartilage. 


Fig.  126.— Dr.  Ewart's  Plan  of  eliciting  Tracheal  Tugging.    The  observer  is  supposed  to  be 
standing  behind  the  patient.  (Saiisom.) 

Friction  Fremitus  produced  by  the  rubbing  together  of  roughened 
pericardial  surfaces  may  be  systolic  in  time,  but  is  usually  both  systolic 
and  diastolic. 


PERCUSSION. 

The  portion  of  cardiac  surface  uncovered  by  lung  and  in  direct 
contact  with  the  chest-wall,  with  the  exception  of  a  narrow  strip  of 
heart  behind  the  sternum,  yields  a  dull  note  to  gentle  percussion. 
This  is  called  the  area  of  superficial  or  absolute  cardiac  dulness.  In 
a  healthy  adult  it  is  bounded  above  by  the  fourth  left  cartilage,  to  the 
right  by  the  left  margin  of  the  sternum,  and  to  the  left  by  an  irregular 
line  passing  downwards  and  outwards  from  the  sternal  end  of  the 
fourth  cartilage  towards  the  apex ;  its  lower  limit  cannot  be  defined 
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with  accuracy,  the  difference  between  cardiac  and  hepatic  dulness 
being  inappreciable. 

In  children  the  area  of  superficial  dulness  is  larger;  its  upper 
boundary  is  in  the  third  intercostal  space,  and  its  left  near  the 
mammary  line.  In  old  age  the  area  is  smaller  and  somewhat  lower. 
It  is  diminished  by  a  deep  inspiration.  In  stout  persons  with  a  short 
thorax  and  full  abdomen  a  tympanitic  note  from  the  underlying 
stomach  tends  to  obscure  the  cardiac  dulness. 


Fig.  127.— The  clear  space  indicates  the  normal  Anatomical  Area  of  the  Heart,  the  asterisks 
marking  the  spots  where  percussion,  in  the  directions  indicated,  first  detects  the  influence 
of  the  underlying  solid  organ  upon  the  lung  resonance ;  in  health,  dulness  is  hardly  ever 
detectable  to  the  right  of  the  sternum.  The  dots  represent  the  boundaries  of  abnormal 
dulness.  Extension  upwards  indicating  pericardial  effusion.  Extension  to  the  right  in- 
dicating enlargement  of  the  right  auricle.  Extension  to  the  left  indicating  enlargement  of 
the  left  ventricle.  (Steell.) 


The  Relative  or  Deep  Dulness  requires  a  forcible  stroke  upon  the 
finger,  and  corresponds  approximately  to  the  absolute  size  of  the 
heart ;  it  reaches  upwards  as  high  as  the  third  cartilage,  and  to  the 
left  nearly  as  far  as  the  nipple-line,  while  its  right  boundary  extends 
slightly  beyond  that  of  the  superficial  area.  In  children  this  relative 
dulness  begins  above  in  the  second  interspace,  and  extends  to  the  left 
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a  little  beyond  the  mammary  line,  and  usually  can  be  more  distinctly 
made  out  over  the  sternum  than  in  the  adult. 

It  is  to  be  observed  that,  although  the  heart  extends  to  the  right 
of  the  sternum,  amj  dulness  to  the  right  of  this  hone,  and  above  that 
yielded  by  the  liver,  must  be  regarded  as  pathological. 

The  Cardiac  Dulness  is  Increased :  i.  In  hypertrophy  and 
dilatation  of  the  heart ;  when  the  right  auricle  is  enlarged,  the  chief 
increase  is  to  the  right ;  when  the  left  ventricle  is  enlarged,  the  dulness 


Fig.  128.— Mitral  and  Tricuspid  Regurgitation  and  extreme  Cardiac  Enlargement  in  a  youth  aged 
18.  {Dr.  Leech's  Case.)  The  shaded  area  indicates  the  dulness  yielded  by  the  enlarged  heart 
and  congested  liver — the  darlc  shading  representing  the  "superficial,"  the  light  shading 
representing  the  "  deep  "  dulness. 


extends  farther  to  the  left  and  downwards,  and  has  a  more  rounded 
outline  in  the  region  of  the  apex  than  normal. 

In  cases  of  great  enlargement  of  the  right  ventricle  and  its  in- 
fundibulum,  dulness  may  extend  upwards  to  the  left  of  the  sternum  as 
high  as  the  second  cartilage. 

2.  In  effusion  into  the  pericardium.    Here  the  first  increase  in 

dulness  is  upwards,  then  laterally.    Very  often  the  dull  area  has  a 
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pyramidal  shape,  the  apex  of  the  pyramid  being  at  the  second  left 
cartilage,  or  even  higher,  while  the  base  extends  transversely  from 
beyond  the  right  margin  of  the  sternum  to  beyond  the  left  nipple- 
line.  When  the  effusion  is  excessive,  the  area  of  dulness  is  square 
rather  than  pyramidal  in  shape.    (See  Fig.  129,  B.) 


FlQ.  129.— Forms  of  the  Pericardial  Sac  when  containing  (A)  15  ounces,  and  (B)"52  ounces 
of  fluid.   (After  Sibson  and  Byrom  Bramivcll.) 


In  cases  of  pericardial  effusion  it  is  to  be  observed  that  the  apex 
beat  is  not  only  elevated,  but  is  situated  considerably  to  the  right 
of  the  left  boundary  of  dulness — a  distinction  from  enlarged  heart. 

3.  Through  undue  contact  of  the  cardiac  surface  with  the  chest-wall, 
either  in  consequence  of  retraction  of  the  left  lung  or  through  forward 
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pressure  of  the  heart,  as  from  a  mediastinal  tumour,  or  from  some 
aneurysms. 

The  Cardiac  Dulness  is  Diminished.— This  occurs  in  emphysema, 
in  pneumo-pericardium,  and  sometimes  from  tympanitic  distension  of 
the  stomach. 

The  chief  practical  points  to  be  determined  in  connection  with 
cardiac  dulness  are  the  size  of  the  right  auricle,  the  size  of  the  right 
ventricle  and  its  conus  arteriosus,  the  size  of  the  left  ventricle,  and 
the  presence  or  absence  of  pericardial  effusion.  The  manipulations 
necessary  to  determine  these  points  are  well  described  by  Dr.  Steell  as 


Fig.  130.— The  Method  of  Percussion  described  in  the  text.  (Steell.) 


the  sternum,  until  the  liver  dulness  (the  lung  margin)  is  reached. 
Mark  the  spot  with  a  copying-ink  pencil.  Then  percuss  towards  the 
sternum  not  less  than  an  inch  above  the  level  marked,  and  note  the 
spot  at  which  the  modification  (if  any)  of  the  lung  sound,  due  to  the 
auricle  beneath,  becomes  appreciable.  When  absolute  dulness  to  the 
right  of  the  sternum  is  detected  in  this  way,  it  signifies  a  very  great 
degree  of  distension  of  the  auricle,  which  has  displaced  the  lung 
margin.  Such  distension  no  doubt  implies  imperfect  systole  (systole 
catalectic)  on  the  part  of  the  auricle. 

"  We  next  turn  our  attention  to  the  left  of  the  sternum,  and 
endeavour  to  determine  the  size  of  the  left  ventricle.  Inspection  and 
palpation  having  preceded  percussion,  the  situation  of  the  apex-beat 
will  probably  be  known.    If  so,  let  us  mark  the  spot,  noting  the  inter- 
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costal  space  in  which  it  is  situated.  This  spot  will  correspond  pretty 
closely  to  the  level  of  liver  dulness  already  marked  on  the  right 
side,  or  it  may  be  a  little  lower.  Let  us  next  percuss  from  the 
anterior  border  of  the  axilla,  or,  if  necessary,  further  outwards  towards 
the  heart,  choosing  the  level  of  the  apex-beat,  if  that  has  been  deter- 
mined by  inspection  or  palpation ;  or  if  not,  the  level  corresponding 
to  rather  less  than  an  inch  above  the  liver  dulness,  to  the  right  of  the 
sternum.  Whether  the  situation  of  the  apex-beat  has  or  has  not  been 
revealed  by  inspection  or  palpation,  the  cardiac  dulness  reached  at  the 
level  indicated  will  represent  the  apex  of  the  heart  closely  enough  for 
all  practical  purposes,  and  the  apex  is  the  part  of  the  heart  which 
extends  farthest  to  the  left.  .  .  . 

"The  upper  boundary  of  the  heart-dulness  is  determined  by  per- 
cussion in  a  vertical  direction  an  inch  to  the  left  of  the  sternum. 
Normally  there  should  be  no  modification  of  lung-resonance  due  to  the 
heart  above  the  third  left  cartilage." 

In  disease,  extension  of  the  prsecordial  dulness  in  the  upward  direc- 
tion results  most  commonly  from  pericardial  effusion,  but  may  occur 
in  cases  of  extreme  dilatation  of  the  right  ventricle,  and  especially  of 
the  conus  arteriosus. 

Dr.  Steell  has  also  suggested  a  convenient  method  for  noting  the 
results  of  percussion.  "  The  left  cartilage,  to  which  the  cardiac  dulness 
(in  the  sense  of  lung-resonance  modified  by  the  heart)  reaches,  is  recorded 
in  Roman  numerals.  III.  or  II,  as  the  case  may  be,  while  the  extension 
of  dulness  (in  inches)  to  the  right  and  left  respectively  from  the  middle 

line  is  noted  in  Arabic  figures  placed  below.    Thus        was  noted  in 

3 — 7 

a  case  of  aortic  regurgitation,  in  the  last  stage  of  the  disease,  and 
implied  enormous  enlargement  of  the  left  ventricle  and  great  disten- 
sion of  the  right  auricle,  with  absence  of  pericardial  effusion." 

Dulness  above  the  Third  Cartilage.— This,  if  it  be  not  caused  by 
pericardial  effusion,  enlargement  of  the  infundibulum  of  the  right 
ventricle,  consolidation  of  the  lung,  or  upward  displacement  of  the 
heart,  is  most  commonly  due  to  an  aneurysm  of  the  aortic  arch,  or  to 
a  mediastinal  tumour.  When  the  ascending  portion  of  the  arch  is 
dilated,  or  the  seat  of  an  aneurysmal  tumour,  the  cardiac  dulness  is 
extended  upwards  and  to  the  right  of  the  sternum.  In  aneurysms  of 
the  transverse  portion  of  the  arch,  dulness  is  obtained  over  the  upper 
portion  of  the  sternum  and  in  the  adjacent  intercostal  spaces. 

The  dulness  produced  by  a  tumour  is  seldom  so  localised  and  defined 
as  that  produced  by  an  aneurysm.  There  may  be  pulsation  if  the 
tumour  is  in  contact  with  the  aorta,  but  this  is  much  less  marked  in 
relation  to  the  area  of  dulness  than  in  the  case  of  aneurysm. 
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AUSCULTATION. 

As  a  rule,  it  is  desirable  to  auscultate  the  heart  both  when  the 
patient's  body  is  upright  and  when  it  is  recumbent;  functional 
murmurs  often  disappear  when  the  patient  lies  down,  whilst  organic 
murmurs  may  be  only  audible  in  that  position.  Sometimes,  in  con- 
sequence either  of  emotion  or  disease,  the  heart's  action  is  too  rapid 
for  satisfactory  auscultation.    Then  we  may  wait  till  rest  in  bed  and 


Fig.  131. — The  shaded  area  indicates  the  extent  of  dulness  in  a  case  of  Aneurysm  of  tlie 
ascending  portion  of  tlie  Tlioracic  Aorta. 

the  administration  of  digitalis,  or  other  cardiac  tonic,  have  steadied  and 
regulated  the  heart,  when  the  time  and  characters  of  the  sounds  or 
murmurs  may  be  accurately  determined.  Sometimes,  on  the  other 
hand,  it  is  necessary  to  exercise  the  patient  in  order  to  bring  out  a 
murmur. 

Normal  Sounds. — On  listening  over  the  cardiac  region,  two  sounds 
produced  by  the  action  of  the  heart  are  audible.  One  sound  accom- 
panies the  impulse,  and  is  called  the  "first"  or  "systolic"  sound; 
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another  sound  follows  the  impulse,  and  is  called  the  "  second "  or 
*'  diastolic "  sound ;  it  is  shorter  and  sharper  than  the  first  sound. 
The  second  sound  is  most  pronounced  at  the  base,  the  first  sound  at 
the  apex  of  the  heart.  The  relative  durations  of  the  sounds  and  of  the 
pauses  between  them  ai'e  indicated  in  the  accompanying  diagram. 

Position  of  the  Valves  and  Auscultatory  Areas. —  The 

positions  on  the  chest-wall  at  which  the  cardiac  sounds  are  heard 
with  the  greatest  intensity  do  not  always  lie  immediately  over  the 
sites  of  the  valvular  orifices.  The  want  of  correspondence  is  indicated 
in  Fig.  133. 

The  Mitral  Valve,  lying  much  more  deeply  than  the  other  valves, 
is  on  a  level  with  the  sternal  end  of  the  third  left  cartilage,  and 
extends  slightly  behind  the  sternum.  The  Mitral  Auscultatory  Area 
is  at  the  apex  of  the  heart. 

The  Tricuspid  Valve  corresponds  to  a  slanting  line  across  the 
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Fig.  132.  -Diagi'am  of  Cardiac  Cycle.  The  first,  or  systolic  sound,  is  shown  to  occupy  four-tenths 
of  a  second ;  the  first,  or  short  silence,  one-tenth  ;  the  second,  or  diastolic  sound,  two 
tenths  ;  and  the  long,  or  diastolic  silence,  three-tenths.  (Samom.) 

sternum,  from  the  third  left  interspace  to  the  fifth  right  cartilage. 
The  Tricuspid  Area  includes  the  lower  end  of  the  sternum,  and  the 
adjacent  ends  of  the  fourth,  fifth,  and  sixth  left  cartilages. 

The  two  anterior  Pulmonary  Valves  are  placed  horizontally,  the 
left  anterior  cusp  lies  behind  the  upper  border  of  the  sternal  end  of 
the  third  left  cartilage,  the  right  one  behind  the  sternum.  The 
Pulmonary  Auscultatory  Area  corresponds  for  the  most  part  to  the 
position  of  the  valves,  and  the  third  left  cartilage  is  called  the  "  pul- 
monary cartilage." 

The  single  anterior  cusp  of  the  Aortic  Valves  lies  a  little  lower 
down  and  nearer  to  the  middle  of  the  sternum  than  the  pulmonary 
orifice.  The  Aortic  Auscultatory  Area  is  situated  at  the  second  right 
cartilage,  which  is  therefore  termed  the  "aortic  cartilage." 

Modifications  of  the  Normal  Heart  Sounds— Physiological 
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Variations. — The  loudness  of  the  sounds  varies  in  health  with  the 
condition  of  the  framework  of  the  thorax  and  the  thickness  of  its 
coverings.  Thus,  in  children  with  elastic  ribs  and  in  thin  persons,  the 
sounds  are  loud,  and  are  heard  over  a  wide  ai-ea ;  whereas  large  mammae 
and  adiposity  diminish  conduction  and  so  muffle  the  sounds.  They  are 
intensified  during  states  of  mental  and  bodily  excitement.  Variations 
in  tone  and  duration  may  also  be  observed  ;  in  young  children,  the 
sounds  are  shorter  and  clearer  than  in  adults.  Reduplication  of  the 
sounds,  apart  from  disease,  is  not  uncommon. 

Pathological  Variations. — l.  Intensification.— The  sounds  are 
louder  when  the  heart's  action  is  increased  from  any  cause,  as  in  car- 


no.  133.— The  Normal  Position  of  the  Cardiac  Oriflces,  with  the  Areas  employed  in  isolating 
Murmurs  generated  at  these  Oriflces.  i.  The  tricuspid  orifice ;  I.  The  tricuspid  area ;  2.  The 
mitral  orifice ;  11.  The  mitral  area ;  3.  The  aortic  orifice  (the  single  anterior  cusp  is  repre- 
sented) ;  III.  The  aortic  area  :  4.  The  pulmonary  orifice  (the  two  anterior  cusps  are  repre- 
sented) ;  rv.  The  pulmonary  area  (over  the  valves  themselves).  The  arrows  show  the 
directions  in  which  murmurs  are  transmitted.  The  two  arrows  pointing  downwards  and 
connected  by  dotted  lines  with  ill.,  the  aortic  area,  indicate  the  conduction  of  aortic  regur- 
gitation murmurs  down  the  left  margin  of  the  sternum  and  towards  the  left  apex. 

diac  neuroses,  and  particularly  in  exophthalmic  goitre;  sometimes  in 
anaemia,  when  they  often  possess  a  slapping  valvular  character.  In 
crease  in  area  of  audibleness  accompanies  intensification  of  the  sounds. 
A  common  cause  is  solidification  of  lung  tissue. 

The  first  sound  is  short  and  clear  in  dilatation,  dull  and  toneless  in 
hypertrophy  of  the  heart,  and  is  generally  much  accentuated  in  mitral 
stenosis.  Accentuation  of  the  second  sound  at  the  pulmonary  cartilage 
is  a  marked  feature  of  mitral  disease,  and  is  produced  by  the  other 
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causes  which  increase  the  tension  of  the  pulmonary  circulation ;  it 
signifies  hypertrophy  of  the  right  ventricle,  and  when  the  strength  of 
the  ventricle  fails,  the  accentuation  of  the  second  sound  diminishes. 

Accentuation  of  the  second  sound  at  the  aortic  cartilage  suggests 
hypertrophy  of  the  left  ventricle,  and  is  found  in  association  with 
increase  of  arterial  pressure,  as  in  cases  of  granular  kidney.  The 
accentuation  is  pronounced  in  aneurysm,  except  when  the  third  por- 
tion of  the  arch  is  affected ;  also  in  dilatation,  and  in  atheroma  of  the 
thoracic  aorta.  In  these  cases  the  second  sound  has  often  a  booming  or 
Tinging  character.  The  intensity  of  the  accentuation  is  usually  much 
greater  in  true  aneurysm  than  in  simple  dilatation  of  the  arch. 

Enfeeblement  of  the  Sounds  occurs  in  cases  of  general  debility,  in 
degeneration  of  the  cardiac  muscle,  and  when  the  heart  is  unduly 
covered,  as  in  emphysema  or  in  hydro-pericardium.  In  the  latter  disease 
the  weakness  of  the  sounds  contrasts  with  the  wide  area  of  dulness ; 
the  sounds,  too,  are  most  distinct  near  the  top  of  the  sternum.  In 
fevers,  as  typhus  or  typhoid,  the  degree  of  weakness  of  the  first  sound 
is  a  measure  of  the  degree  of  impaired  nutrition  of  the  ventricular 
walls.  In  acute  rheumatism  the  first  sound  often  loses  tone  and 
becomes  impure  before  a  distinct  soft  systolic  murmur  develops.  In 
-aortic  regurgitation  the  first  sound  at  the  apex  is  often  toneless  ;  in 
mitral  stenosis,  while  the  first  sound  and  the  pulmonary  second  sound 
are  accentuated,  there  is  commonly  some  enfeeblement  of  the  aortic 
second  sound.  The  first  sound  at  the  base  is  often  dull  and  toneless  in 
cases  of  thoracic  aneurysm. 

Eeduplication. — When  a  heart  sound,  instead  of  being  single,  is 
represented  by  two  short  sounds,  it  is  said  to  be  reduplicated ;  some- 
times there  is  a  distinct  interval  between  the  two  elements  of  the 
doubled  sound,  but  more  commonly  the  interval  is  barely  perceptible, 
the  reduplication  being  incomplete.  Reduplication  of  the  first  sound  is 
usually  best  heard  a  little  to  the  inner  side  of  the  apex.  Its  most 
common  cause  is  high  pressure  in  the  systemic  circulation,  and  it  is 
therefore  a  frequent  phenomenon  in  renal  disease.  Reduplication  of 
the  second  sound  is  usually  most  distinct  in  the  third  left  space  near 
the  sternum;  it  is  common  in  mitral  obstruction,  but  occurs  under 
a  variety  of  other  conditions.  A  double  aortic  may  present  a  close 
resemblance  to  friction  sound. 

In  what  is  called  galloping  rhythm  there  are  three  sounds,  but  the 
accent  is  variable.  It  is  best  heard  over  the  ventricles,  and  usually 
indicates  failing  heart  muscle,  as,  for  instance,  in  the  advanced  stage 
of  Bright's  disease. 

A  metallic  echo  attends  the  heart  sounds  in  cases  of  pneumo-peri- 
■cardium,  sometimes  in  pneumo-thorax,  rarely  in  pulmonary  excavation, 
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and  occasionally  in  consequence  of  the  proximity  of  the  stomach  dis- 
tended with  air. 

Cardiac  Mupmurs. — A  murmur  is  an  abnormal  sound  heard  over 
the  cardiac  region  in  connection  with  the  movements  of  the  heart ; 
when  it  is  dependent  on  changes  within  the  heart,  it  is  called  endo- 
cardial;  when  on  changes  outside  that  organ,  it  is  c&Wedi  pericardial, 
or  sometimes  exocardial. 

Endocardial  Murmurs  are  more  or  less  blowing  sounds  which 
replace  or  accompany  the  normal  heart  sounds.  They  are  divided  into 
organic  and  functional ;  the  former  class  depend  on  some  structural 
change  at  one  of  the  orifices  of  the  heart,  but  in  the  latter  class 
structural  change  is  supposed  to  be  absent.  Functional  murmurs  have 
been  classed  as  haemic  when  they  were  thought  to  be  due  to  an  altera- 
tion in  the  quantity  or  quality  of  the  circulating  blood ;  as  dynamic 
when  some  transient  irregularity  in  the  contraction  of  a  part  of  the 
ventricular  muscle  was  supposed  to  be  present. 

But  as  the  pathology  of  these  so-called  functional  murmurs  is  not 
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FIG.  134.— Represents  the  Different  Khythms  of  Murmurs  as  described  in  the  text, 
ct,  pre-systolic ;  6,  systolic ;  c,  diastolic.  (Steell.) 

yet  fully  understood,  and  as  our  only  object  in  this  manual  is  to  deal 
with  clinical  facts,  it  is  unnecessary  to  consider  them  separately— that 
is,  apart  from  murmurs  which  are  more  certainly  of  organic  origin. 

The  main  facts  to  be  determined  with  regard  to  any  endocardial 
murmur  are:  (i)  its  rhythm;  (2)  its  point  of  maximum  intensity; 
(3)  its  direction  of  transmission. 

Rhythm.— A  murmur  is  most  accurately  timed  by  keeping  the  finger 
on  the  carotid  or  the  subclavian  artery  while  listening  to  the  heart.  A 
murmur  is  systolic  if  it  occupies  the  whole  or  any  portion  of  the  period 
from  the  commencement  of  the  first  sound  to  the  beginning  of  the 
second,  or  if  it  is  synchronous  with  the  pulsation  of  the  carotid  or  the 
subclavian  artery.  It  is  diastolic  if  it  occurs  at  any  time  after  this 
period,  or  follows  the  pulsation  felt  in  the  neck.  A  diastolic  murmur 
which 'immediately  precedes  the  first  sound  or  the  arterial  pulsation  is- 
termed  pre-srjstolic. 


AUSCULTATION. 


243 


Systolic  Murmurs  in  the  Mitral  Area. — A  systolic  murmur  audible 
in  the  neighbourhood  of  the  apex  beat  signifies  that,  with  each  con- 
traction of  the  heart,  blood  regurgitates  from  the  left  ventricle  into 
the  left  auricle.  The  murmur  is  usually  soft  and  blowing ;  sometimes 
it  is  harsh,  less  commonly  it  is  musical  in  quality.  It  is  of  variable 
length ;  it  may  replace  the  first  sound,  or  follow  it.  In  the  diagnosis 
of  the  condition  on  which  the  murmur  depends,  extent  of  conduction 
is  of  first  importance. 

I.  If  limited  in  area,  and  at  the  most  not  audible  behind  the  mid- 
axillary  line,  the  first  sound  being  heard  at  and  beyond  this  limit, 
there  is  probably  no  ^reat  degree  of  regurgitation.  This  condition 
may  be  due  :  (i)  To  muscle  failure,  the  mitral  valves  becoming  in- 
competent owing  to  not  receiving  that  assistance  from  muscle  con- 
traction which  they  should  normally  receive.  The  weakness  of  the 
ventricular  wall  may  be  either  primary,  as  from  chronic  alcoholism  or 
anaemia  ;  or  secondary,  as  for  example  in  the  later  period  of  aortic 
regurgitation.  (2)  To  stenosis  of  the  mitral  orifice,  when  it  is  often 
the  only  murmur  present.  (3)  To  slight  structural  change,  as  in 
recent  endocarditis.  Usually  there  are  other  auscultatory  signs  to  aid 
us  in  forming  a  diagnosis,  such  as  the  association  of  a  pre-systolic 
murmur  or  of  an  accentuated  first  sound  in  mitral  stenosis ;  but  it  is 
impossible  to  diagnose  between  the  three  conditions  without  an  appeal 
to  collateral  circumstances. 

II.  The  murmur  is  conducted  into  the  axilla,  and  is  heard  behind 
at  the  angle  of  the  scapula. 

(i.)  In  the  vast  majority  of  such  cases  the  regurgitation  depends 
on  structural  disease  of  the  valves ;  for  example,  in  rheumatic  fever  at 
an  early  period,  a  soft  systolic  apex  murmur  may  be  heard  of  limited 
conduction,  which  later,  owing  to  severe  crippling  of  the  mitral 
curtains,  becomes  transmitted  to  the  back. 

(2.)  Occasionally  the  reflux  resulting  from  primary  muscle  failure 
is  extreme,  and  then  the  systolic  murmur  is  heard  round  to  the  angle 
of  the  scapula.  It  should  here  be  noted  that  there  is  no  necessary 
correspondence  between  the  degree  of  valvular  incompetence  and  that 
of  dilatation  of  the  left  ventricle ;  the  latter  may  be  great  when  the 
former  is  slight,  or  vice  versd. 

(3.)  Less  commonly  in  mitral  stenosis.  In  many  cases  an  error 
m  diagnosis  is  avoided  by  the  presence  of  a  pre-systolic  murmur  along 
with  the  widely  conducted  systolic  one. 

It  is  important  for  the  student  to  bear  in  mind:  (i)  That  mitral 
stenosis  is  the  commonest  mitral  lesion :  incompetence  of  the  valve  is 
often  associated  with  it,  and  hence  a  systolic  murmur  may  be  audible, 
either  alone  or  in  conjunction  with  a  pre-systolic.     (2)  That  mitral 
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incompetence  is  not  usually  caused — as  was  formerly  taught — by  rheu- 
matic crippling  of  the  valve  without  stenosis  of  the  orifice,  but  is 
commonly  dependent  either  on  mitral  stenosis  or  on  failure  of  the 
cardiac  muscle,  its  nutrition  being  interfered  with  by  anaemia,  by 
pyrexia,  or  by  excessive  work. 

In  the  Aortic  Area  a  systolic  murmur  of  maximum  intensity  at  the 
second  right  cartilage  and  conducted  upwards  is  very  common,  and 
usually  indicates  obstruction  at  the  aortic  orifice,  either  relative  or 
absolute, 

I.  In  relative  obstruction  there  is  enlargement  of  the  aorta,  while 


Fig.  i35.-Congenital  Contraction  of  Orifice  of  PvdmonaiT  Artery  fi-om  Fusion  of  the  Valves ; 
Foramen  Ovale  open.  From  a  case  of  extreme  cyanosis  in  a  female  who  lived  to  the  age 
of  22.  The  pulmonary  valves  were  blended  together,  and  formed  a  dome-shaped  projection  ; 
at  the  top  of  this  dome  was  a  slit-like  aperture  (a),  which  was  fringed  with  minute  vegeta- 
tions, and  on  the  wall  of  the  artery  immediately  above  this  aperture  was  a  small  cluster  (b) 
of  recent  vegetations.   (Lancet,  1884.) 

the  aortic  apertiire  remains  of  natural  size,  or  is  even  greater  than 
normal.  In  cases  of  dilated  aorta,  for  example,  fluid  veins  are  gene- 
rated by  the  passage  of  the  blood  through  a  non-constricted  orifice  into 
the  wide  channel  beyond  ;  the  systolic  murmur  may  be  of  great  loud- 
ness, and  the  second  sound  markedly  accentuated. 

2.  In  absolute  obstruction — that  is,  where  the  orifice  itself  is  nar- 
rowed in  consequence  of  local  disease— the  murmur  tends  to  be  harsh 
and  prolonged ;  it  is  audible  over  a  wide  area  in  front  and  in  the  left 
upper  interscapular  region.  Frequently  a  basic  thrill  is  perceptible ;  a 
diastolic  murmur  is  often  absent,  and  the  second  sound  may  be  inaudible. 
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Such  severe  aortic  obstnicHve  disease  is  comparatively  rare,  and  in 
most  cases  an  aortic  systolic  murmiir  is  the  result  either  of  relative 
ohstrriction  or  of  some  roughening  or  projection  near  the  valvular  orifice. 
Sometimes  an  aortic  murmur  is  conducted  as  far  as  the  apex,  gradually 
diminishing  in  intensity.  When,  however,  there  is  an  increase  in 
intensity  or  a  change  in  quality  near  the  apex,  the  presumption  is  that 
mitral  incompetence  is  also  present. 

In  the  Pulmonary  Area  a  systolic  murmur  occurs  :  (i)  in  anaemia; 
(2)  in  congenital  pulmonary  stenosis,  when  the  murmur  is  loud  and 
harsh ;  and  (3)  in  some  cases  of  cardiac  dilatation.  It  is  not  un- 
common apart  from  any  obvious  signs  of  disease. 

In  the  Tricuspid  Area  a  systolic  murmur  is  often  heard  in  cases  of 
regurgitation  through  the  tricuspid  orifice,  which  occurs  either  as  a 
result  of  dilatation  of  the  aperture  from  muscle  failure,  or  rarely  from 
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Fig.  136.— The  arrows  represent  the  direction  of  the  current  generating  systolic  and  diastolic 
murmurs,  according  as  these  are  formed  at  the  base  or  apex  of  the  heart.  Thus  a  systolic 
murmur  at  the  base  is  of  obstruction  mechanism,  at  the  apex  of  regurgitation  mechanism. 
A  diastolic  murmur  at  the  base,  again,  is  of  regurgitation,  at  the  apex  of  obstruction 
mechanism.  The  long  vertical  lines  represent  the  ilrst  sound,  the  short  the  second  sound, 
as  in  Fig,  134.  (Steell.) 

endocarditis.  In  many  cases,  however,  dilatation  of  the  right  heart  is 
unaccompanied  by  murmur. 

Diastolic  Murmurs  in  the  Mitral  Area  are  significant  (i)  of  mitral 
stenosis,  or  (2)  of  aortic  regurgitation, 

I.  The  commonest  murmur  in  mitral  stenosis  is  one  occurring  just 
before  the  first  sound,  and  hence  called  pre-systolic.  It  is  peculiarly 
harsh  and  rough,  and  increases  in  intensity  till  suddenly  ended  by  the 
first  sound  which  is  accentuated.  It  is  limited  to  the  neighbourhood  of 
the  apex  beat,  being  but  rarely  transmitted  to  the  left  axilla.  It  is 
the  only  murmur  which  testifies  with  certainty  to  actual  disease  of  the 
mitral  valve.  Three  fallacies  are  to  be  noticed,  (i.)  A  pseudo-pre- 
systolic  murmur  occurs  very  rarely  in  aortic  regurgitation  when  the 
left  ventricle  is  enlarged.  (2.)  A  reduplicated  first  sound  in  Bright's 
disease  may  occasionally  present  a  close  resemblance  to  a  pre-systolic 
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murmur  and  first  sound.  (3.)  Sometimes  in  mitral  stenosis  the  second 
sound  is  absent,  when  the  accentuated  first  sound  following  a  long  pre- 
systolic may  be  mistaken  by  a  careless  observer  for  the  second  sound 
following  a  systolic  murmur. 

A  diastolic  murmur  is  very  often  found  in  association  with  the 
pre-systolic  in  mitral  stenosis;  it  is  less  harsh,  however,  and  has  a 
diminuendo  character — that  is,  the  intensity  of  the  murmur  lessens 
towards  its  end,  whereas  the  pre-systolic  is  of  crescendo  character. 

The  diastolic  murmur,  heard  in  the  mitral  area,  may  occur  alone ; 
or  it  may  alternate  with  the  pre-systolic ;  or,  both  being  present,  one 
predominates ;  or  both  may  be  absent  for  a  time.  The  auscultatory 
phenomena  of  mitral  stenosis  are  indeed  remai^kable  for  their  change- 
able character. 

2.  The  diastolic  murmur  of  aortic  incompetence  is  often  conducted 
to  the  apex,  rarely  it  is  limited  to  that  spot;  in  the  latter  case  a 
difficulty  in  diagnosis  may  arise,  but  the  associated  symptoms  of  aortic 
regurgitation  are  usually  present. 

In  the  Aortic  Area,  a  diastolic  murmur  heard  at  the  sternal  end  of 
the  second  right  cartilage,  and  usually  still  better  below  this,  especially 
along  the  left  edge  of  the  sternum,  is  indicative  of  regurgitation  through 
the  aortic  aperture  into  the  left  ventricle ;  if  feeble,  it  is  liable  to  be 
missed,  especially  when,  as  so  often  happens,  it  is  limited  to  an  area 
near  the  lower  end  of  the  sternum.  Its  quality  is  usually  soft  and 
blowing  and  its  pitch  high,  though  occasionally  it  is  harsh  or  musical 
and  very  loud.  It  may  be  audible  and  have  its  maximum  intensity 
at  the  apex  beat. 

The  lesion  in  a  large  number  of  cases  is  dilatation  of  the  aortic 
orifice  as  a  part  of  general  dilatation  of  the  vessel ;  in  other  cases  there 
is  or  has  been  rheumatic  or  septic  endocarditis,  or  chronic  thickening 
and  shrinking  of  the  semi-lunar  cusps,  as  a  result  of  frequent  physical 
strain ;  or  rupture  of  a  valve ;  or  deformity  of  the  valves  in  conse- 
quence of  atheroma. 

The  second  sound  is  very  often  present,  and  then  the  murmur  runs 
off  from  it.  When  there  is  accentuation  of  the  second  sound,  the  in- 
competence often  depends  on  dilatation  of  the  aorta.  Sometimes  an 
accentuated  second  sound  exists  for  a  time  without  a  murmur,  and  by 
itself  should  always  suggest  repeated  careful  examinations  in  anticipa- 
tion of  a  diastolic  murmur.  This  murmur  is  commonly  associated  with 
an  aortic  systolic  one,  which,  however,  indicates  relative  ratlier  than 
real  constriction  of  the  aortic  orifice.  The  two  murmurs  sometimes 
produce  a  to-and-fro  sound  like  that  of  the  sawing  of  wood — hence 
called  bruit  de  scie. 

In  the  Pulmonary  Area. — In  mitral  stenosis,  and  sometimes  in  other 
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conditions  leading  to  obstruction  of  the  pulmonary  circulation,  there  is 
occasionally  heard  at  the  sternal  end  of  the  third  left  cartilage,  and  for 
a  short  distance  below  it,  a  soft  blowing  diastolic  murmur  which  runs 
off  from  an  accentuated  second  sound,  and  when  the  second  sound  is 
reduplicated  it  runs  off  from  the  latter  portion.  This  Dr.  Steell  calls 
the  murmur  of  high  pressure  in  the  pulmonary  artery,  and  considers  that 
it  is  due  to  real  regurgitation  through  the  pulmonary  aperture.  Being 
situated  near  the  left  border  of  the  sternum,  the  condition  can  only  be 
distinguished  from  aortic  incompetence  by  collateral  evidence  such  as  the 
absence  of  an  aortic  pulse,  and  of  enlargement  of  the  left  ventricle. 

Precaution. — In  the  presence  of  any  abnormal  condition,  of  the 
lungs  or  pleurae  or  in  the  shape  of  the  chest,  the  student  must  be  very 
careful  in  drawing  the  usual  inferences  with  regard  to  any  murmurs 
that  he  may  hear.  • 

Pericardial  Friction. — The  smooth  surfaces  of  the  healthy  peri- 
cardium glide  upon  each  other  without  the  production  of  any  sound ; 
but  when  they  are  roughened  by  disease,  certain  rubbing,  creaking,  or 
grating  noises  may  be  heard  which  are  called  pericardial  friction  sounds. 
These  adventitious  sounds  occur  in  pericarditis,  being  due  at  the  com- 
mencement to  increased  vascularisation  or  to  dryness  of  the  membrane, 
at  a  later  period  to  exuded  lymph. 

Pericardial  friction  is  usually  limited  in  extent,  but  it  may  be  heard 
over  the  whole  of  the  praecordial  region,  and  even  to  some  extent  beyond 
it.  As  a  rule  it  is  heard  first  at  the  base  of  the  heart,  and  is  also  usually 
well  heard  to  the  left  of  the  lower  part  of  the  sternum.  It  accompanies 
the  movements  of  the  heart,  and  hence  has  a  to-and-fro  character,  but 
it  is  usually  loudest  during  systole.  Unlike  pleuritic  friction,  which 
generally  disappears  during  the  stage  of  effusion,  pericardial  friction  is 
often  well  heard  when  there  is  a  great  deal  of  fluid  in  the  pericardial  sac* 

Occasionally  friction  is  absent  during  the  whole  course  of  pericar- 
ditis. This  is  especially  apt  to  occur  when  the  exudation  is  purulent, 
probably  because  the  vigour  of  the  heart-muscle  is  depressed. 

The  intensity  of  friction  depends  upon  the  vigour  of  the  heart's 
action,  upon  the  condition  of  the  inflammatory  exudation,  and  to  some 
extent  upon  the  position  of  the  patient. 

The  following  additional  characters  serve  to  distinguish  pericardial 
friction  sounds  from  endocardial  murmurs  : — 

1.  They  have  a  distinctly  superficial  character. 

2.  Pressure  with  the  stethoscope  may  modify  their  quality,  and 
render  them  more  intense.^ 

^  According  to  Ringer  and  Phear  the  character  of  an  endocardial  murmur  is  much 
altered  by  pressure  with  the  stethoscope — the  murmur  becomes  feebler  and  its  pitch 
is  raised.    (Lancet,  Feb.  10,  1894.) 
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3.  They  usually  maintain  the  same  tone  and  pitch  throughout,  and 
do  not  begin  with  an  accent  or  shock,  as  is  the  case  with  endocardial 
murmurs;  nor  are  they  transmitted  in  definite  directions. 

4.  They  are  associated  with  the  movements  rather  than  with  the 
sounds  of  the  heart. 

5.  They  may  shift  their  position  or  undergo  changes  in  strength  or 
character  within  a  few  hours. 

Pericardial  friction  usually  disappears  gradually.  Its  cessation 
may  be  due  to  enfeeblement  of  the  heart.  It  is  important  to  remember 
that  friction  may  be  produced  by  very  slight  changes  in  the  peri- 
cardium, which  are  unaccompanied  by  effusion  or  by  symptoms  of  any 
kind. 

Auscultation  of  the  Arteries— In  Health.— If  the  stethoscope  be 
placed  very  lightly  over  the  carotid  or  the  subclavian  artery,  two  sounds 
resembling  the  hea'rt  sounds  are  audible.  On  listening  over  the  femoral 
artery  a  single  sound  almost  toneless,  a  sort  of  dull  thud,  systolic  in 
rhythm,  is  alone  audible.  If  pressure  be  made  with  the  stethoscope, 
the  first  sound,  heard  in  the  carotids  and  subclavians,  is  usually  at 
once  transformed  into  a  soft  murmur,  but  the  second  sound  remains 
unchanged.  Traube  has  described  a  double  sound  in  cases  of  great 
aortic  regurgitation. 

In  Disease. — A  systolic  murmur  is  heard  over  the  carotid  and  sub- 
clavian arteries,  in  anaemia,  in  Graves's  disease,  and  in  aortic  regurgita- 
tion ;  and  in  the  last  condition  usually  whether  a  systolic  murmur  is 
audible  over  the  aortic  cartilage  or  not.  On  listening  over  the  femoral 
artery  in  cases  of  aortic  regurgitation,  the  normal  dull  thud  is  replaced 
by  a  more  distinct  sound,  which  may  closely  resemble  a  cardiac  sound. 

In  aortic  incompetence,  when  pressure  with  the  stethoscope  is  made 
over  the  large  arteries  a  systolic  and  a  less  loud  diastolic  murmur  are 
usually  developed. 

Auscultation  of  Thoracic  Aneurysms. — On  listening  over 

aneurysms  of  the  aortic  arch,  it  is  more  common  to  find  altered  sounds 
than  murmurs.  The  first  sound  tends  to  lose  tone,  and  may  be  repre- 
sented by  a  dull  thud  or  a  mere  jog  or  push.  The  second  sound  is  often 
intensely  accentuated,  and  this  sign,  when  the  diagnosis  of  aneurysm, 
based  on  other  signs  and  symptoms,  is  doubtful,  should  be  regarded  as 
one  of  considerable  significance.  This  is  especially  the  case  if  the  accen- 
tuation is  heard  where  normally  the  cardiac  sounds  are  not  distinct.  It 
is  not,  however,  usually  present  in  aneurysms  of  the  third  portion  of  the 
arch.  Accentuation  of  the  second  sound  over  a  circumscribed  dull  area 
in  the  upper  part  of  the  chest  is  strongly  suggestive  of  aneurysm. 
The  presence  of  murmurs  may  be  explained  by  the  co-existence  of 
valvular  disease  of  the  heart,  sometimes,  however,  they  are  undoubtedly 
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produced  at  the  mouth  of  a  saccular  aneurysm,  and  may  be  systolic  or 
diastolic ;  the  former  being  the  commoner  and  usually  the  harsher,  the 
latter  the  more  prolonged  of  the  two. 

A  systolic  murmur  heard  to  the  left  of  the  spine,  apart  from  evidence 
of  valvular  disease,  may  be  an  important  sign  in  the  diagnosis  of 
aneurysm  of  the  descending  portion  of  the  aorta. 

Auscultation  of  the  Veins.— On  listening  over  the  internal 
jugular  veins  at  the  root  of  the  neck  in  anaemic  subjects,  a  humming 
sound — bruit  de  diable — is  frequently  heard.  The  murmur  is  continuous, 
and  so  differs  from  a  murmur  heard  in  connection  with  an  artery.  It 
is  usually  better  heard  on  the  right  than  the  left  side  of  the  neck ;  it 
is  louder  when  the  patient  is  standing  than  when  he  is  lying  down, 
and  becomes  intensified  whenever  the  blood-current  through  the  jugulars 
is  accelerated.  The  significance  of  this  murmur  is  not  great,  for  it  is 
occasionally  present,  although  feebly  marked,  in  healthy  persons,  while 
it  is  absent  in  many  cases  of  anaemia. 

THE  PULSE. 

By  the  term  pulse  we  indicate  that  alteration  in  the  calibre  of  a 
blood-vessel  which  results  from  variations  of  pressure  exerted  by  its 
contained  blood,  the  pressure  being  regulated  by  the  action  of  the  heart, 
the  elasticity  of  the  larger  blood-vessels,  and  the  resistance  in  the 
arterioles  and  capillaries.  A  pulse  may  be  obtained  in  almost  any 
superficial  artery,  but  as  a  matter  of  custom  and  convenience,  we  make 
use  of  the  radial  artery  at  the  wrist,  and,  when  simply  the  pidse  is 
spoken  of,  it  is  understood  to  mean  the  radial  pulse. 

Methods  of  Examination. — The  pulse  may  be  investigated  by 
(i)  digital  and  (2)  instrumental  examination. 

Digital  Examination. — Skill  in  the  detection  and  interpretation  of 
variations  in  the  pulse  can  only  be  acquired  by  long  practice  and  careful 
observation. 

The  first  two  or  three  fingers  are  to  be  lightly  placed  over  the  radial 
artery.  On  moving  them  laterally  or  from  side  to  side  across  the 
artery,  and  then  upwards  and  downwards  along  it,  its  direction,  calibre, 
and  the  condition  of  its  walls  may  be  determined. 

Pressure  of  varying  degree  on  the  vessel  may  now  be  made,  usually 
with  one  finger,  and  first  that  nearest  to  the  heart,  which  should  be  the 
forefinger.  By  this  means  vari^,tions  due  to  alteration  in  the  force  or 
character  of  the  ventricular  systole  will  be  evidenced  by  the  frequency, 
the  rhythm  and  the  force  of  the  pulse.  The  condition  of  the  vessel 
between  the  beats  should  then  be  noted  as  to  whether  it  is  relatively 
empty  or  full.   The  degree  of  compressibility  should  also  be  determined 
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by  ascertaining  the  force  required  to  obliterate  the  pulse.  Further 
still,  the  general  character  of  each  pulsation  must  be  examined  as  to 
its  rise,  duration  and  fall.  And,  lastly,  the  pulse  on  one  side  of  the 
body  must  be  compared  with  that  on  the  opposite  side. 

Thus,  in  a  systematic  examination  of  the  pulse,  the  following  points 
require  investigation  : — 

1.  The  state  of  the  coats  of  the  artery. 

2.  The  characters  of  the  pulse  when  considered  as  a  sequence  of 
events  or  seiies  of  beats. 

3.  The  characters  of  the  pulse  when  considered  as  a  single  event  or 
individual  beat. 

4.  The  symmetry  of  the  two  pulses. 

Instrumental  Examination. — The  sphygmograph  has  been  intro- 
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duced  as  a  I'eady  and  convenient  means  of  graphically  recording  the 
general  characters  of  the  pulse.  It  is  a  useful  educator  of  the  finger, 
it  furnishes  valuable  records  of  the  pulse  at  different  dates,  and  is  of 
great  value  as  an  aid  to  treatment. 

Several  forms  of  the  instrument  have  been  devised.  Those  most 
frequently  used  are  either  a  modification  of  Marey's  or  else  the  smaller 
ones  of  Dudgeon,  Pond,  or  Richardson. 

However  they  may  vary  in  general  form,  each  essentially  consists 
of  (i)  a  receiving  part,  usually  a  spring  or  button  resting  on  the  vessel ; 
(2)  a  leve?;  whereby  the  movements  of  the  receiving  button  are  trans- 
mitted and  amplified  ;  (3)  a  recording  apparatus,  a  smoked  paper  moved 
by  clockwork,  on  which  the  distal  end  of  the  lever  records  the  curves 
which  constitute  the  graphic  representation  of  the  pulse. 
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Most  sphygmographs  have  also  some  means  of  varying  the  degree 
of  pressure  exerted  by  the  receiving  button  on  the  artery.  In  the  case 
of  the  compact  and  convenient  instrument  introduced  by  Dudgeon, 
this  is  brought  about  by  means  of  an  "  eccentric,"  the  dial  of  which  is 
marked  in  ounces.  While  some  such  means  of  altering  the  pressure 
is  most  convenient,  it  must  be  clearly  understood  that  the  sphygmo- 
graph  will  not  afford  accurate  measurement  of  the  amount  of  pressure 
used.  On  the  same  pulse  most  different  forms  of  tracing  may  be 
obtained  by  varying  the  amount  of  pressure.  Hence  several  tracings 
should  always  be  taken  under  varying  degrees  of  pressure ;  then  by  a 
study  of  the  series  the  true  characters  of  the  pulse  may  be  determined, 
and  the  tracing  or  tracings  in  which  these  characters  are  best  brought 
out  should  be  kept  for  comparison  with  the  results  of  subsequent 
examination. 

The  chief  "  events "  in  a  normal  pulse  tracing,  together  with  the 
terms  usually  given  to  them,  are  indicated  in  Fig.  138. 


Fig.  138.— The  Normal  Pulse-trace  magnified,  a,  b,  percussion  up-stroke  ;  a,  h,  c,  percussion 
wave ;  c,  d,  e,  tidal  wave ;  e,  f,  a,  dicrotic  wave  ;  d,  e,  f,  aortic  notch ;  /,  a,  diastolic  period ; 
an  imaginary  line  drawn  from  a  to  a  is  called  the  base  or  respu'atory  line.  (Sansom.) 

The  percussion  wave  is  due  partly  to  the  contraction  of  the  muscles 
of  the  ventricular  wall  and  partly  to  that  of  the  papillary  muscles. 
Roy  and  Adami  believe  that  the  elevation  is  mainly  due  to  the  action 
of  the  musculi  papillares ;  hence  they  suggest  the  term  "  papillary 
wave"  instead  of  "percussion  loave"  and  they  call  the  "tidal  toave"  the 
"  outfloiv  remainder  toave."  The  dicrotic  or  recoil  wave  is  believed  to  be 
caused  by  the  reflection  of  an  impulse  from  the  closed  aortic  valves. 

Condition  of  Arterial  Walls. — In  patients  the  subjects  of  extensive 
arterial  degeneration  the  radial  artery  often  participates.  Sometimes 
there  is  a  general  thickening  of  the  vessel,  in  other  cases  irregular 
patches  of  induration  can  be  felt,  while  occasionally  the  normal  elastic 
artery  is  converted  into  a  calcified  tube. 

Characters  of  the  Pulse  as  a  Series  of  Beats — Frequency. — This 
varies  in  health  according  to  age,  sex,  posture,  time  of  day  and  other 
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circumstances.  It  is  also  influenced  by  mental  emotion,  by  exercise, 
and  by  the  administration  of  certain  drugs.  In  disease  the  pulse  is 
accelerated  in  a  large  number  of  morbid  conditions.  In  fevers  the 
increase  is  sometimes  in  proportion  to  the  elevation  of  temperature, 
a  rise  of  i°  F.  corresponding  approximately  to  an  increase  of  about 
ten  pulse  beats.  The  degree  of  acceleration,  however,  varies  in  diffe- 
rent fevers,  thus,  with  the  same  temperature,  the  pulse  in  .scarlet  fever 


Fia.  139.—"  Tachycardia ; "  temporary  occurrence  in  a  case  of  Dial)etes  Mellltus ; 
pulse  200  per  minute.  (Steell.) 

is  more  frequent  than  in  typhus.  It  occasionally  happens  that  a 
normal  pulse  rate,  coexists  with  a  high  temperature,  as  in  some  cases 
of  typhoid.  The  proportional  increase  is  greater  in  the  child  than  in 
the  adult;  and  there  are  also  individual  peculiarities  in  some  persons, 
a  slight  elevation  of  temperature  being  accompanied  by  very  consider- 
able acceleration  of  the  pulse. 


Fig.  140.— Tracing  from  a  case  of  Mitral  Stenosis  in  an  early  stage.  (Steell.) 


Increased  frequency  also  occurs  in  acute  forms  of  heart  disease  and 
in  chronic  valvular  disease  when  compensation  fails — this  is  especially 
noticeable  in  mitral  cases.  Persistent  acceleration  of  the  pulse  occurs 
in  Graves's  disease,  and  for  a  long  time  may  be  the  only  manifest  sign 
of  this  affection. 


Fio.  141.— Tracing  from  same  case  as  Fig.  140— the  condition  of  low  tension  lasted 

several  days.  {Steell.) 

Occasionally  persistent  acceleration  of  the  pulse  or  paroxysmal 
attacks  of  increased  cardiac  pulsation  arise  in  the  absence  of  any  ascer- 
tainable cause.  Sometimes  they  are  related  to  mental  excitement  or  to 
overstrain  of  the  heart — as  in  the  "  irritable  heart  of  soldiers."  Some- 
times they  occur  in  gouty  individuals,  and  sometimes  they  follow  a 
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single  act  of  excessive  exertion.  In  tiiese  attacks  of  so-called  tachy- 
cardia, the  pulse  rates  may  be  as  high  as  200  or  even  300  per  minute. 

A  frequent  pulse  is  often  an  early  sign  and  a  striking  feature  in 
cases  of  osteo-arth  litis. 


Fig.  142.— Pulse  in  Mitral  Stenosis.    The  tracing  shows  a  well-marked  tidal  wave  and  the 
occasional  occurrence  of  abortive  beats.  (Steell.) 

Diminution  in  Frequency — Bradycardia. — A  pulse  of  40  is  rare, 
but  may  coexist  with  good  health.  An  infrequent  pulse  often  occurs 
after  the  fall  of  the  temperature  in  fevers.    It  is  also  met  with  in  cases 


FJQ.  143. 


Fig.  144. 

Show  tracings  taken  before  and  after  recovery  from  symptoms  of  Disturbed  Circulation — dyspnoea 
engorged  liver  and  dropsy— in  a  case  of  Mitral  Stenosis.  (Steell.) 

of  jaundice,  in  fatty  degeneration  of  the  heart,  and  in  connection  with 
epileptic  seizures ;  sometimes  there  are  two  heart  beats  to  one  pulse. 
The  frequency  of  the  pulse  is  often  diminished  in  the  early  stage  of 


I'M.  145. — "  Delirium  Cordis ; "  temporary  condition  of  pulse  in  a  case  of  muscle-failure  of  the 
heart  in  a  patient  with  Bright's  Disease  and  Gout.  (Steell.) 

meningitis,  in  cases  of  aortic  stenosis,  in  myxcedema,  in  acute  nephritis 
and  in  some  cases  of  anaemia. 

Equality. — In  health  all  the  beats  are  not  only  regular  in  rhythm, 
but  equal  in  size  and  of  uniform  force.  In  certain  morbid  conditions 
this  regularity  of  volume  is  broken,  more  particularly  in  cases  of 
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cardiac  dilatation,  and  in  some  forms  of  mitral  stenosis.  When  a 
large  wave  thus  alternates  with  a  smaller  one,  we  have  what  is  some- 
times spoken  of  as  the  ]pulsus  alternans.  This  condition  of  inequality 
is  usually  associated  with  some  variety  of  arrhythmia,  to  be  next  con- 
sidered. In  many  instances,  however,  inequality  is  a  more  reliable 
indication  of  cardiac  failure  even  than  arrhythmia. 


Fig.  146.— Tracing  from  a  case  of  Aortic  Incompetence.    The  patient  was  suffering  from  severe 
gastro-intestinal  catarrh  when  the  tracing  was  taken.  (Steell.) 

Rhythm. — In  health  the  pulsations  of  the  radial  artery  usually 
succeed  one  another  with  regularity,  both  as  regards  time  and  force, 
and  any  persistent  irregularity  must  be  regarded  in  the  majority  of 
cases  as  an  indication  of  disease  either  functional  or  organic. 

By  an  irregular  pulse  is  meant  one  in  which  the  beats  occur  in  a 

riG.  147. — Showing  "missed  beat,"  with  succeeding  unusually  full  beat,  from  a  case  of  muscle- 
failure  of  the  Heart,  with  great  dilatation  of  the  Left  Ventricle.  The  systole  had,  no  doubt, 
been  habitually  incomplete  for  a  long  time  preceding  patient's  death.  (Steell.) 

disorderly  series.  The  pulsations  occur  at  irregular  intervals,  and  are 
also  usually  unequal  in  force.  Sometimes  there  is  a  certain  order  in 
the  irregularity,  but  more  frequently  no  serial  regularity  can  be 
detected. 

Sometimes  these  irregularities  are  merely  temporary,  arising  from 


Fig.  148. — Bigeminal  Pulse ;  case  of  Aortic  Incompetence  Digitalis.  (Steell.) 


slight  reflex  irritation,  originating  in  many  instances  in  the  gastro- 
intestinal tract.  Tobacco  is  a  common  cause  of  arrhythmia,  and  exces- 
sive tea-drinking  is  said  to  bring  about  a  like  condition.  Persistent 
irregularity  of  the  pulse  is  often  associated  with  conditions  of  cardiac 
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failure,  whether  of  muscular  or  of  valvular  origin.  An  irregular  pulse 
is  a  rarer  condition  in  the  child  than  in  the  adult ;  it  is  common  in 
advanced  life.    Febrile  pulses  are  often  irregular. 

An  intermittent  pulse  is  one  in  which  a  beat  is  dropped  or  omitted 
from  time  to  time.    This  may  occur  at  regular  intervals,  say  every 


Fig.  149. — Bigeminal  Pulse  ;  also  from  a  case  of  Aortic  Incompetence.  (Steell.) 

eighth  beat,  or  irregularly ;  there  may  be  only  an  occasional  omission 
of  a  beat. 

Temporary  conditions^  such  as  mental  excitement,  digestive  derange- 
ment, or  excessive  indulgence  in  tobacco  may  give  rise  to  this  condition. 


Fig.  150. — Bigeminal  Pulse ;  case  of  "Senile  Heart."  {Steell.) 


It  is  not  infrequent  in  old  people,  and  is  common  in  the  subjects  of 
chronic  gout. 

Moreover,  in  exceptional  cases  an  intermittent  pulse  may  exist 
during  the  whole  of  a  healthy  life.    Hence  this  sign  by  itself  cannot 


ila.  151.— Trigeminal  Pulse  ;  "  Muscle-failure  "  of  Heart ;  no  Digitalis.  (Steell.) 


be  considered  as  of  serious  moment.  Sometimes  a  ventricular  systole  is 
too  feeble  to  develop  a  perceptible  pulse  beat,  but  the  sphygmograph 
indicates  an  abortive  pulse  wave.  To  the  finger  the  pulse  is  apparently 
very  slow,  but  the  cardiac  contractions  present  a  normal  frequency. 
The  condition  of  false  intermission  is  not  uncommon  in  cases  of  mitral 
stenosis,  especially  when  under  the  physiological  action  of  digitalis. 
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Very  frequently  the  cardiac  contractions  occur  in  couples,  and  between 
each  couple  there  is  an  interval  longer  than  natural.  This  constitutes 
the  pulsus  higeminus,  a  condition  which  is  met  with  in  many  varieties 
of  heart  disease,  especially  when  treated  by  digitalis,  but  is  not  peculiar 
to  any  lesion. 

Occasionally  the  pulse  waves  occur  in  threes — this  is  the  pulsus 


FIG.  152.—"  Pulsus  Parado-xus."   Dr.  Leech's  case  of  Chrouic  Mediastinitls. 


trigeminus.  The,first  wave  is  usually  the  strongest,  and  the  second 
stronger  than  the  third.  The  pulsus  paradoxus  is  another  form  of 
arrhythmia,  in  which  the  pulse  waves  become  smaller  or  inappreciable 
during  each  inspiration.    It  occui\s  in  certain  cases  of  chronic  medias- 


FlG.  153.— Typical  Tracing  from  case  of  Aortic  Incompetence  of  llheumatlc  Origin.  The  deficient 
development  of  the  dicrotic  wave  and  the  character  of  the  percussion  wave  are  the  features 
to  he  noted.  {Steell.) 

tinitis,  associated  with  adherent  pericardium,  but  has  also  been  observed 
in  other  conditions,  as  acute  pneumonia,  simple  pericarditis,  extensive 
pleural  effusion  and  aneurysm  of  the  thoracic  aorta.  Sometimes  one 
pulse  only  is  affected. ^    The  mechanism  of  the  pulsus  p>aradoxus  is  not 


Fig.  154.— Aortic  Incompetence  ;  110  Obstruction.  (Steell.) 

fully  understood ;  in  some  cases  it  appears  to  depend  on  adhesions 
which  during  inspiration  drag  upon  and  narrow  the  aorta  ;  in  other  cases 
the  main  lesion  is  cardiac  weakness.  Dr.  Brockbank  has  observed  the 
pulsus  paradoxus  in  cases  of  acute  laryngitis,  and  he  believes  the 
1  See  Harris,  The  Lancet,  April  1899. 
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explanation  "is  to  be  found  in  the  great  variations  of  the  intra- thoracic 
pressure  on  the  heart  and  great  vessels  in  the  chest  cavity." 

Characters  of  Pulse  as  a  Single  Beat — Celerity. — While  frequency 
refers  to  the  number  of  beats  taken  in  series,  celerity  or  quickness 


Fig.  155.— Tracing  from  case  of  Dilatation  of  tlie  Aorta,  with  slight  Secondary  Incompetence 
of  the  Valves  ;  patient  set.  56.  (Steell.) 

relates  to  a  single  beat,  and  hence  its  character  can  be  most  readily 
investigated  in  the  infrequent  pulse. 

In  the  pulsus  celer  a  quick,  sharp,  abrupt  beat  is  felt,  usually  fol- 
lowed immediately  by  an  equally  sudden  collapse.    Sometimes  the 


Fig.  156.— Typical  Tracing  of  Aortic  Obstruction  ;  the  curve  is  Anacrotic.   (Steell ) 

character  of  such  a  pulse  is  aptly  expressed  by  such  terms  as  "  jerky," 
and  "  slapping." 

A  quick  pulse  is  especially  marked  in  many  febrile  conditions  and  in 
cases  of  cardiac  dilatation.    It  is  a  special  feature  of  Graves's  disease. 


Flo.  157. 


Fig.  158. 


„.  i^io-  J59- 

^  'gs.  157,  158,  159  show  changes  in  pulse  during  convalescence  from  Alcoholic  Muscle-failure 

•    of  Heart.  (.Steell.) 

A  special  form  of  abrupt  pulse  is  met  with  in  cases  of  aortic  regurgi- 
ation  known  as  the  "collapsing"  or  "water-hammer"  pulse,  or  from 
he  physician  who  first  drew  attention  to  it,  as  Corrigan's.    Its  char- 

E, 
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acters  are  best  brought  out  by  raising  the  patient's  arm  above  the  head. 
The  pulse  beat  is  sudden  and  slapping,  and  is  followed  by  an  equally 
sudden  collapse  of  the  vessel.  The  sphygmographic  tracing  shows  a 
long  upstroke,  an  increased  percussion  wave,  an  unsustained  tidal  wave 
and  a  deficient  dicrotic  wave. 

The  pulsus  tardus,  or  slow,  deliberate  pulse,  is  the  exact  opposite  to 
the  former,  being  characterised  by  the  sluggishness  with  which  the 
artery  is  distended  and  then  relaxes.  It  occurs  in  cases  of  aortic 
stenosis,  in  arterial  sclerosis,  in  chronic  plumbism,  and  as  a  phenomenon 
of  old  age.  As  a  rule,  the  slow  pulse  is  associated  with  high  arterial 
tension. 


Fig.  160.— Another  case  of  Alcoholic  Muscle-failure  of  Heart,  Bigeminal  Pulse.  (Steeli.) 

Volume  and  Force. — By  volume  is  meant  the  magnitude  or  capacity 
of  a  given  beat,  and  hence  such  terms  as  "full,"  "empty,"  "small,"' 
and  "large"  are  convenient  as  well  as  correct.  The  force  of  a  beat  is- 
mainly  dependent  upon  the  strength  of  the  cardiac  contraction. 

In  the  pulsus  alternans  we  have  irregularity  of  volume,  a  large  wave- 
alternating  with  a  small  one.  A  large,  full,  soft  pulse  is  met  with 
sometimes  at  the  height  and  frequently  during  the  decline  of  febrile 
diseases,  especially  if  profuse  sweating  be  present. 

Tension. — By  tension  is  indicated  the  degree  of  intra-vascular  pres- 
sure, and  it  is  to  be  considered  both  during  the  period  of  distension  of 
the  artery  and  the  period  of  relaxation. 


Fig.  161.— Typical  Pulse-tracing  in  a  case  of  Acute  Bright's  Disease.  (Steell.) 

This  tightness  of  the  vessel  is  usually  estimated  by  the  amount  of 
digital  pressure  necessary  to  stop  pulsation  in  it.  This  is  spoken 
of  as  the  degree  of  compressibility  of  the  pulse.  A  pulse  of  high 
tension  is  hard  and  incompressible,  while  that  of  low  tension  is  soft 
and  readily  compressible. 

In  many  instances  the  sphygmograph  is  of  the  greatest  service  in 
easily  demonstrating  degrees  of  tension.  In  the  high-tension  pulse 
the  tidal  wave  is  well  developed,  and  is  sustained  or  prolonged,  while- 
the  aortic  notch  is  well  above  the  base  line  (see  Fig.   161).  In. 
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the  low-tension  pulse  the  tidal  wave  is  small  or  absent,  and  is  never 
sustained  or  prolonged,  while  the  dicrotic  wave  is  well  developed  and 
the  aoi'tic  notch  approaches  the  base  line  (see  Figs.  164,  171). 

A  large  high-tension  pulse  occurs  in  the  early  stage  of  acute  Bright's 
disease.  A  hard  and  very  incompressible  pulse,  either  large  or  small, 
is  a  striking  feature  of  the  "granular"  or  "contracted"  kidney. 
High  tension  is  found  during  pregnancy,  and  occasionally  (it  is  stated) 
in  chlorosis. 

As  a  rule,  the  pulse  of  high  tension  accompanies  a  strongly  acting 
heart,  but  it  is  very  important  to  carefully  observe  cases  in  vi'hich, 
although  the  pulse  is  quite  firm,  the  cardiac  impulse  is  weak  and 


Fig.  162.— Tracing  from  a  case  of  Pernicious  Anremia.   Marked  tidal  wave  ;  low  position 

of  dicrotic  notcli.  (Steell.) 

diflFused,  perhaps  scarcely  perceptible.  A  hard  pulse  may  be  felt  in 
old  people  in  consequence  of  degenerative  arterial  changes. 

A  special  form  of  low-tension  pulse  is  the  dicrotic  pulse.  For  its 
formation  three  factors  are  usually  necessary — dilatation  of  arterioles, 
sharp  cardiac  contraction,  and  unimpaired  arterial  elasticity.  In  such 
conditions  the  dicrotic  wave  may  be  so  exaggerated  as  to  be  perceptible 
to  the  finger,  when  two  beats  are  felt  instead  of  one.  The  tracing  of 
such  a  pulse  shows  diminution  in  size  or  absence  of  the  tidal  wave. 
A  pulse  is  said  to  be  fully  dicrotic  when  the  aortic  notch  reaches  the 


Flo.  163.— Common  Type  of  Pulse  in  Simple  Anajmia  (Chlorosis),  showing  exaggerated  percussion 
wave  and  small  tidal  wave ;  tension  rather  low.  (Steell.) 

base  line,  and  hyperdicrotic  when  this  notch  descends  below  the  base 
line  (see  Figs.  171,  172). 

"There  are  two  types  of  sphygmogram  commonly  associated  with 
aortic  stenosis,  which  lesion  must  be  pronounced  in  order  to  impress 
special  characters  on  the  pulse.  The  two  types  in  question  are  com- 
monly known  by  the  names  (a)  Anacrotic,  and  {h)  Bisferiens.  The 
former  is  the  more  common,  and  perhaps  the  more  characteristic,  but 
it  must  not  be  supposed  that  either  is  pathognomonic."  In  the  ana- 
crotic pulse-curve,  the  up-stroke  slopes,  the  tidal  wave  forms  the  summit 
of  the  curve,  and  the  dicrotic  wave  is  usually  ill-developed  (see  Fig. 
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156).  The  hifferiens  pulse  is  characterised  by  a  well-marked  per- 
cussion wave,  an  elevated  but  unsustained  tidal  wave,  and  usually 
an  ill-developed  dici^otic  wave  (see  Fig.  174).     "It  often  happens 


Fig.  164.— 20th  Oct.  18 


Fig.  165.-25111  Oct. 


Fig.  166.— ist  Nov. 


Fig.  167.— 4th  Kov. 


Fig.  168.— 14th  Nov. 


Fig.  169.— 19th  Nov. 


FIG.  170.— 6th  Dec. 

Figs.  .64-170  represent  Pulse-trncings  taken  in  a  ease  of  "  Heart-failure  "  occurring  during  the 
course  of  Chronic  Bright  Disease.  The  patient  made  a  good  recovery  from  his  "heart 
failure."  The  tracings  show  a  progressive  increase  of  pulse-tension.  {Steell,  Med.  Chronicle, 
1888.) 

that  the  percussion  and  tidal  waves  can  be  felt  separately  with  the 
fingers,  in  the  same  way  as  the  percussion  and  dicrotic  waves  may 
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become  separately  perceptible  in  certain  low-tension  *  dicrotic '  pulses. 
The  impression  received  through  the  finger  is  very  similar  in  the  two 


Fig.  171.— Low-tension  Pulse,  showing  Absence  of  Tidal  Wave.  (Steell.) 


Fig.  172.— Hyperdicrotic  Pulse,  from  a  fatal  case  of  Alcoholic  Muscle-failure  of  the  Heart. 

{Steell.) 


Fig.  173.— Tracing  from  a  case  of  Aortic  and  Mitral  Disease  (Eheumatic),  showing  a  form  of 
anacrotic  curve  due  to  the  commencement  of  the  wpstroke  before  the  completion  of  the 
dicrotic  wave.  (Steell.) 


Fig.  174. — "  Pulsus  Bisferiens,"  from  a  case  of  Aortic  Obstruction.  {Steell.) 


Fig.  175.  — Left  Pulse. 


Fig.  176.— night  Pulse.    Tracings  of  Pulse  in  a  case  of  Intra-Thoracio  Aneurysm.  (Steell.) 

cases,  so  much  so  that  without  the  sphygmograph  one  could  not  identify 
the  nature  of  the  second  beat."  ^ 

1  Steell,  M.  JR.  I.  Students'  Gazette,  Nov.  1898. 
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Symmetry.— A  want  of  correspondence  between  tlie  two  pulses  as 
regards  time  or  force  is  commonly  a  result  of  aneurysm  affecting  the 
transverse  portion  of  the  aortic  arch  ;  it  is  also  caused  by  any  obstruc- 


FlG.  177.— Eight  Pulse. 


Fig.  178.— Left.Pulse.  These  tracings  show  the  difference  between  the  radial  piilses  in  a  case  of 
intra-thoracic  aneurysm.  Fig.  178  is  characteristic  of  aneurysm,  showing  a  sloping  upstroke, 
a  rounded  summit,  and  a  gradual  downstroke.  (Steell.) 

tion  to  the  arterial  supply  of  blood  to  one  limb,  as  from  embolism, 
thrombosis,  or  endarteritis.  It  may  be  due  to  an  irregular  distribu- 
tion of  the  vessels. 


CHAPTER  IX. 

EXAMINATION  OP  THE  BLOOD. 

As  venesection  is  so  rarely  performed  at  the  present  time,  an  examina- 
tion of  the  blood  is  usually  restricted  to  a  microscopical  inspection  of  a 
few  drops,  which  may  be  conveniently  obtained  by  pricking  the  finger 
or  the  lobule  of  the  ear ;  pressure  should  not  be  made  to  squeeze  the 
blood  from  the  puncture,  nor  is  it  advisable  to  tie  anything  round  the 
finger  to  produce  congestion  before  it  is  pricked,  for  this  procedure 
tends  to  alter  the  condition  of  the  blood.  When,  as  in  cases  of  marked 
anaemia,  it  is  difficult  to  obtain  a  drop  of  blood  from  the  finger  with- 
out squeezing  it,  it  is  better  to  take  it  from  the  lobule  of  the  ear. 
The  part  selected  should  be  washed  and  dried  ;  then  a  sharp,  firm 
puncture  is  made,  either  with  a  small  lancet  (such  as  that  usually 
supplied  with  a  hsemoglobinometer)  or  with  a  needle,  which  may  be 
readily  sterilised  by  placing  it  in  the  flame  of  a  spirit-lamp  imme- 
diately before  use. 

The  blood  may  be  mounted  on  a  glass  slide  without  the  addition  of 
any  reagents,  when  a  microscopical  examination  will  reveal  any  marked 
changes  in  its  colour,  and  in  the  shape,  size  and  number  of  the  cor- 
puscles ;  thus  the  great  excess  of  white  corpuscles  in  leucocythaemia,  or 
the  diminution  in  number  and  altei-ation  in  shape  of  the  red  corpuscles 
in  pernicious  anaemia  will  be  at  once  recognised. 
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But  in  order  to  make  an  accurate  examination  it  is  necessary  to 
adopt  some  special  method  of  preparation,  or  to  make  use  of  certain 
instruments,  as  the  hsemacytometer,  haemoglobinometer  and  spec- 
troscope. 

Examination  of  a  Drop  of  Blood  diluted  by  some  Fluid 

which  fixes  the  Corpuscles. — For  this  purpose  one  of  the  follow- 
ine:  sohitions  should  be  used  : — 

(I.)  Hayem's  solution,  which  is  composed  as  follows:  Sodium  chloride, 
grm.  I  ;  sodium  sulphate,  grms.  5  ;  corrosive  sublimate,  grm.  0.5,  and  distilled 
water  200  grms.  (2.)  A  i  per  cent,  solution  of  osmic  acid,  or  a  solution  consisting 
of  one  part  of  a  i  per  cent,  solution  of  osmic  acid  and  two  parts  of  a  0.75  per 
cent,  solution  of  sodium  chloride. 

A  drop  of  one  of  these  solutions  is  placed  on  the  patient's  finger, 
and  the  finger  is  pricked  at  this  spot,  that  is,  through  the  drop.  The 
blood  runs  into  the  fluid,  and  by  touching  the  mixture  with  a  slide  a 
specimen  is  obtained.  Under  the  microscope  the  condition  of  the 
corpuscles  and  the  characters  of  any  foreign  bodies  present  may  be 
accurately  investigated. 

Permanent  Stained  Specimens. — In  order  to  make  a  satis- 
factory examination  of  blood,  dry  stained  specimens  are  necessary. 

Two  cover-glasses  are  well  cleaned,  and  one  is  lightly  brought  in 
contact  with  a  drop  of  blood,  obtained  by  pricking  the  finger  or  ear 
lobule  so  that  only  a  very  small  quantity  adheres  to  the  cover-glass. 
The  cover-glass  is  then  dropped  (blood  surface  downwards)  on  to  a 
second  cover-glass,  when  the  blood  rapidly  diffuses  itself  between  the 
two.  Then  one  cover-glass  is  gently  slid  over  the  other,  and,  with  as 
little  pressure  as  possible,  the  two  are  separated.  In  this  way  two 
cover-glasses  are  obtained,  each  smeared  with  a  thin  layer  of  blood 
which  is  allowed  to  dry  by  exposure  to  the  air. 

The  blood  film  must  now  be  fixed.  Ehrlich's  method  was  to  place 
the  cover- glasses  in  a  hot  chamber  at  120°  0.  for  two  hours.  The 
specimen  may  be  stained  with  the  so-called  "acid"  dyes,  such  as  eosin, 
aurantia,  or  orange  G.,  and  then  with  the  so-called  "basic"  stains, 
such  as  fuchsine  or  methylene  blue. 

The  use  of  the  hot  chamber  is  somewhat  troublesome  for  clinical 
work,  and  Hardy  and  Kanthack  have  shown  that  specimens  can  be 
readily  prepared  by  the  following  simple  method.  Cover-glass  pre- 
parations are  made  as  above  described,  with  very  thin  films.  They 
are  allowed  to  dry  in  the  air,  and  afterwards  are  passed  three  times 
through  the  flame  of  a  Bunsen's  burner.  They  are  then  placed  in  a 
solution  of  eosin  (eosin  0.5  gram.,  70  per  cent,  alcohol  100  c.c.)  for 
about  thirty  seconds ;  washed  in  water ;  dried  between  folds  of  filter 
paper;  again  passed  three  times  through  the  flame,  and  stained  in 
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Loffler's  methylene  blue  for  a  few  seconds ;  washed  very  well  in  water ; 
dried  thoroughly ;  and  mounted  in  Canada  balsam. 

Loffler's  ^  methylene  blue  has  the  following  composition  :— 

Concentrated  alcoholic  solution  of  methjlene  blue  .  .  30  c.c. 
Caustic  potash,  o.oi  per  cent  !    100  cV 

By  this  method  the  nuclei  of  the  cells  are  stained  deep  blue,  the 
red  corpuscles  pink,  and  the  granules  in  the  protoplasm  of  certain  cells 
(eosinophile  cells)  are  stained  deep  red. 

Estimation  of  the  Numbep  of  Red  Corpuscles.— This  may 

be  made  by  the  hemacytometer.  The  following  is  Sir  William  Gowers' 
description  of  his  own  modification  of  the  instrument  and  its  use  :— 


Fig.  179.— Gowers'  Apparatus.  A,  pipette  for  lueasiuiiig  tlie  diluting  solution  ;  B,  capillary 
tube  for  measuring  the  blooil  ;  C,  cell  with  divisions  on  the  floor  mounted  on  a  slide,  to 
which  springs  are  fixed  to  secure  the  cover-glass ;  D,  vessel  in  which  the  solution  is  made ; 
E,  spud  for  mixing  the  blood  and  solution  ;  F,  Guarded  spear-pointed  needle. 

The  Haemacytometer  consists  of  :  (i.)  A  small  pipette,  which,  when 
filled  to  the  mark  on  its  stem,  holds  exactly  995  cubic  millimetres.  It 
is  furnished  with  an  india-rubber  tube  and  mouthpiece  to  facilitate 
filling  and  emptying.  (2.)  A  capillary  tube  marked  to  contain  exactly 
5  cubic  millimetres,  with  india-rubber  tube  and  mouthpiece  for  filling. 
(3.)  A  small  glass  jar  in  which  the  dilution  is  made.  (4.)  A  glass  stirrer 
for  mixing  the  blood  and  solution  in  the  glass  jar.  (5.)  A  brass  staae 
plate,  carrying  a  glass  slip  on  which  is  a  cell  i  of  a  millimetre  deep. 
The  bottom  of  this  is  divided  into      millimetre  squares.    Upon  the 

^  A  watery  solution  of  methylene  blue  will  answer  fairly  well  when  it  is  only 
required  to  stain  the  nuclei  of  the  cells  blue  and  the  eosinophile  granules  red. 
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top  of  the  cell  rests  the  cover-glass,  which  is  kept  in  its  place  by  the 
pressure  of  two  springs  proceeding  from  the  ends  of  the  stage  plate. 

Various  solutions  have  been  employed  for  making  the  dilution. 
That  which  answers  best  consists  of  sulphate  of 
soda,  6.7  grms.  ;  acetic  acid,  3.5  cc. ;  distilled 
water,  170  cc. 

The  method  is  as  follows:  995  cubic  milli- 
nvetres  of  the  sodium  sulphate  solution  are  placed 
in  the  mixing  jar;  5  cubic  millimetres  of  blood 
— obtained  by  puncturing  the  finger  with  the 
guarded  spear-pointed  needle  F — are  drawn  into 
the  capillary  tube  B,and  then  blown  into  the  sodium 
sulphate  solution.    The  two  fluids  are  well  mixed  14M  iOl 

by  rotating  the  stirrer  between  the  thumb  and 
finger,  and  a  small  drop  of  this  dilution  is  placed 
in  the  centre  of  the  cell,  the  covering-glass  gently 
put  upon  the  cell  and  secured  by  the  two  springs, 
and  the  plate  placed  upon  the  stage  of  the  micro- 
scope. In  a  few  minutes  the  corpuscles  have  sunk 
to  the  bottom  of  the  cell,  and  are  seen  at  rest  on 
the  squares.  The  number  in  ten  squares  is  then 
counted,  and  this  multiplied  by  10,000  gives  the 
number  in  a  cubic  millimetre  of  blood. 

The  average  number  of  red  corpuscles  in  health 
is  5,000,000  per  cubic  millimetre.  In  a  healthy 
adult  male  the  number  may  be  a  little  higher,  in  ri  g-g 
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a  female  a  little  lower,  4,500,000. 

In  estimating  the  number  of  white  corpuscles, 
when  not  in  great  excess,  it  is  best  to  count  the 
number  in  fifty  squares.  This  multiplied  by  2000 
will  give  the  number  of  white  corpuscles  in  one 
cubic  millimetre.  In  distinguishing  the  white  cor- 
puscles the  following  practical  point  is  given  by 
Gowers.  If  the  objective  of  the  microscope  is 
slightly  raised  so  that  the  corpuscles  become  in- 
distinct, the  white  ones,  from  their  high  refracting 
power,  appear  like  bright  points  and  can  be  easily 
counted. 

The  Hsemacytometer  of  Thoma-Zeiss. — This  apparatus  consists  of 
a  graduated  tube  and  a  slide  for  enumerating  the  corpuscles.  The 
tube  is  divided  into  tenths,  and  just  above  the  mark  i  it  expands  into 
a  bulb  which  contains  a  small  glass  ball.  The  end  of  the  pipette 
above  the  bulb  is  marked  10 1. 


FlQ.  180.— CapillaryTube 
(Thoma  -  Zeisa  Apparatus 
for  Counting  the  Blood- 
Corpusoles).'; 
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Blood  is  sucked  up  into  the  tube  until  it  reaches  the  point  marked 
I,  just  below  the  bulb.  The  point  of  the  pipette  is  wiped  to  prevent 
any  blood  adhering  and  then  imtaersed  into  the  diluting  fluid,  which 
is  sucked  up  to  the  mark  loi.  (The  same  diluting  fluid  as  that  used 
for  Gowers'  hsemacytometer  may  be  employed.)  It  is  important  to 
shake  the  pipette  whilst  the  diluting  fluid  is  being  sucked  up,  so  that 
the  blood  may  be  well  mixed  with  it.  The  charged  pipette  is  very 
well  shaken,  the  end  being  closed  with  the  finger.  Then  a  drop, is 
expelled ;  this  is  simply  a  drop  of  the  diluting  fluid.    It  is  advisable 


Fia.  i8i. 


Fig.  182. 


FIQ.  183.— Thoma-Zeiss  Apparatus  for  Counting  Blood-Corpuscles. 

also  to  blow  out  three  or  four  large  drops  of  the  mixed  blood  and  diluting 
fluid.  Then  a  small  drop  should  be  placed  in  the  centre  of  the 
depression  in  the  counting-slide,  on  the  bottom  of  which  are  400 
squares,  the  length  of  each  representing  ^  of  a  square  millimetre  ; 
the  squares  are  also  divided  by  double  lines  into  groups  of  sixteen  j 
the  layer  of  fluid  above  each  square  when  the  cover-glass  is  applied 
is  ■pjj  of  a  millimetre  in  thickness. 

The  number  of  red  corpuscles  found  in  several  groups  of  sixteen 
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squares  should  be  counted,  and  from  this  the  number  per  cubic  milli- 
metre may  be  calculated. 

The  cubic  capacity  of  the  fluid  above  each  square  is  of  a  cubic 
millimetre  x  w tV  =  tthtzt)-  The  number  of  corpuscles  counted 
is  divided  by  the  number  of  squares.  The  result  is  multiplied  by  100 
(the  dilution)  and  then  by  4000.  This  will  give  the  number  of  cor- 
puscles per  cubic  millimetre. 

Thus  supposing  1000  corpuscles  are  counted  in  ten  groups  of 

sixteen   squares,  and   supposing  the  dilution  was  i  in  100,  then 

1000  X  100  X  4000    400,000,000  ,  . 

 =  ~  =  2,  i;oo,ooo  per  cubic  millimetre. 

10  X  16  160  ^ 

The  amount  of  hsemogrlobin  is  conveniently  estimated  by  means 

of  the  Haemoglobinometer  designed  by  Gowers.    A  specimen  of  blood 


Fig.  184.— Gowers'  Apparatus.   A ,  pipette  bottle  for  distilled  water ;  B,  capillary  pipette ; 
C,  graduated  tube ;  0,  tube  with  standard  dilution  ;  F,  lancet  for  pricking  the  finger. 


is  progressively  diluted  until  it  reaches  the  tint  of  a  standard,  the 
colour  of  which  corresponds  to  a  dilution  of  i  part  of  healthy  blood  in 
loo  of  water.  The  apparatus  consists  of  two  tubes  of  exactly  equal 
diameter ;  one  tube  is  filled  with  a  standard,  consisting  of  glycerine 
jelly  coloured  to  the  required  tint ;  the  other  is  graduated,  each  division 
being  equal  to  the  volume  of  blood  taken  (20  cubic  mm.),  so  that  100 
divisions  are  equal  to  100  times  the  volume  of  blood.  A  few  drops  of 
distilled  water  are  placed  in  the  bottom  of  the  graduated  tube,  in  order 
that  the  blood  may  not  coagulate  when  introduced.  The  finger  is 
pricked,  and,  by  a  pipette  tube,  20  cubic  mm,  of  blood  are  measured 
and  ejected  into  the  bottom  of  the  graduated  tube.  The  mixed  blood 
and  v/ater  is  agitated  rapidly  to  prevent  coagulation.    Distilled  water 
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is  then  added  drop  by  drop  (from  the  pipette  stopper  of  the  bottle  A) 
until  the  tint  of  dilution  is  the  same  as  that  of  the  standard.  The 
number  of  degrees  of  dilution  (as  shown  by  the  scale  on  the  graduated 
tube)  indicates  the  percentage  proportion  of  the  haemoglobin  in  the 
blood  examined  to  that  of  normal  blood.  For  example,  if  forty-five 
degrees  of  dilution  are  required  to  bring  the  blood  to  the  standard  tint, 
the  blood  contains  45  per  cent,  of  the  normal  quantity  of  haemoglobin. 

Von  Fleischl's  Apparatus. — This  apparatus  is  often  used  for  esti- 
mating the  amount  of  haemoglobin.    It  consists  of  (i.)  a  small  upright 


Fig.  185.— Von  Fleischl's  Htemometer. 

cylindrical  vessel  of  metal  which  is  closed  at  one  end  by  a  disc  of  glass 
and  is  divided  into  two  equal  compartments  by  a  vertical  metal  parti- 
tion. (2,)  A  stage  resembling  that  of  a  microscope.  Underneath  the 
stage  is  a  thin  wedge  of  red  glass,  and  attached  to  this  is  a  scale.  Both 
can  be  moved  together  horizontally  beneath  the  stage.  (3.)  Small 
capillary  tubes,  which  hold  a  definite  quantity  (6.5  cmm.)  of  blood. 
These  are  fixed  into  a  metal  handle  at  right  angles.  (4.)  A  small 
pipette  tube. 
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Both  compartments  in  the  metal  cylinder  are  partially  filled  with 
water.  Then  the  finger  or  ear  is  pricked,  and  the  drop  of  blood  is  gently 
touched  with  one  of  the  small  tubes  held  obliquely.  By  capillary  attrac- 
tion the  blood  fills  the  tube,  which  is  placed  in  one  compartment  of  the 
cylinder  and  moved  about  so  that  the  blood  and  water  are  well  mixed. 
It  is  then  withdrawn  and  held  so  that  the  capillary  tube  is  vertically  over 
the  fluid,  and  it  is  washed  out  by  allowing  water  to  drop  into  it  from  the 
pipette.  The  washings  must  fall  into  the  compartment  of  the  cylinder 
into  which  the  blood  has  been  emptied.  With  the  metal  handle  of  the 
capillary  tube  the  blood  and  water  are  mixed  together.  Then  water  is 
dropped  into  each  compartment  of  the  cylinder  until  both  are  full. 
One  compartment  of  the  cylinder  contains  water  only;  one  contains 
blood  and  water.  The  cylinder  is  placed  on  the  little  opening  on 
the  stage.  Under  this  is  the  wedge  of  glass  with  scale  attached.  The 
cylinder  is  placed  so  that  the  compartment  containing  water  alone  is 
above  the  red  glass  wedge.  Under  the  stage  is  a  white  disc  of  plaster 
of  Paris.  Light  from  an  oil  lamp  is  reflected  by  this  on  to  the  blood 
in  the  cylinder.  Then  the  red  wedge  is  rotated  by  a  finger  screw, 
until,  on  looking  through  to  the  two  compartments  of  the  cylinder,  both 
have  the  same  colour.  On  one  side  the  light  is  transmitted  through  a 
layer  of  blood  and  water ;  on  the  other  side  it  is  transmitted  through 
the  red  glass  wedge  and  the  water  in  the  compartment  of  the  cylinder 
just  above  it.  Then  the  index  figure  is  read  off,  and  this  gives  the 
percentage  of  haemoglobin. 

Results  obtained  by  Blood  Examination  under  the  Micro- 
scope.— Normal  blood  shows  red  corpuscles,  white  corpuscles,  and  a 
third  class  of  elements — the  blood  plates,  or  Bizzozero's  corpuscles.  The 
blood  plates  may  be  well  stained  by  the  addition  of  a  little  methylene 
blue  to  Hayem's  solution.  They  are  small  oval  bodies,  non-nucleated, 
and  less  than  half  the  diameter  of  the  red  corpuscles ;  they  occur  singly 
or  in  groups ;  their  physiological  and  pathological  significance  has  not 
yet  been  ascertained. 

The  Red  Corpuscles.— The  shape  of  these  corpuscles  is  often  altered 
in  diseases  affecting  the  blood ;  this  is  particularly  the  case  in  pernici- 
ous anaemia.  In  this  disease  some  of  the  corpuscles  may  present  a 
normal  circular  outline,  from  which  others  show  marked  deviations; 
thus  they  may  have  a  flask,  kidney,  oy  goblet-shaped  outline.  These 
irregular-shaped  corpuscles  are  called  poikilocytes,  and  the  condition 
is  spoken  of  as  poikilocytosis,  which  is  not  limited  to  pernicious 
anaemia,  but  is  seen  in  many  disorders  that  are  accompanied  by 
marked  changes  in  the  blood  :  for  example,  in  cancer,  in  leukemia, 
and  in  cases  of  albuminoid  degeneration. 

The  size  of  a  red  corpuscle  may  be  measured  by  a  microscope  fur- 
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nished  with  a  micrometer  eyepiece.  The  diameter  of  a  normal  red 
corpuscle  varies  from  6.5-9.4  /x  (jx  is  xxtVtt  P^''^  ^  millimetre,  or 
0.001  mm.).  In  pernicious  ansemia  large  corpuscles  from  10-15  ^" 
diameter,  called  megaloblasts,  are  often  present ;  also  corpuscles  smaller 
than  natural,  called  microcytes — some  of  these  small  corpuscles  are 
darker  in  colour  than  normal  red  corpuscles,  and  are  globular  in  shape. 

Nucleated  Red  Corpuscles.— In  some  blood  diseases  nucleated  red 
corpuscles  may  be  detected.  These  are  of  three  kinds  :  (i.)  Normo- 
blasts, red  corpuscles  of  the  ordinary  size  and  colour,  but  possessing 
a  round  nucleus  about  one-half  the  diameter  of  the  whole  cell,  and 
situated  to  the  side  of  the  corpuscle.  (2.)  Megaloblasts,  nucleated  red 
corpuscles  of  larger  size  than  the  normal  red  corpuscle.  (3.)  Micro- 
blasts,  nucleated  red  corpuscles,  which  are  smaller  than  the  normal  red 
corpuscle. 

In  secondary  ansemia  of  all  kinds  we  may  find  normoblasts  ;  in  severe 
forms  we  may  or  may  not  detect  a  megaloblast.  In  chlorosis  nucleated 
red  corpuscles  are  rare.     In  anaemia   due  to  intestinal  parasites 
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Fra.  186.— Poikilocytosis,  from  a  case  of  albuminoid  degeneration  of  the  Kidney, 
Liver,  Spleen  and  Intestine.  {v.Jaksch.) 

(Anchylostoma  duodendle  and  Bothriocephalus  latus)  the  megaloblasts 
are  sometimes  more  numerous  than  the  normoblasts,  and  this  is  usually 
the  case  in  pernicious  ansemia.  Nucleated  red  corpuscles  are  also  seen 
in  leucocythsemia,  the  normoblasts  being  more  numerous  than  the 
megaloblasts. 

Haemoglobin.  —  The  amount  of  oxyhsemoglobin,  which  is  fairly 
constant  in  health,  presents  considerable  variations  in  disease.  The 
greatest  diminution  occurs  in  chlorosis,  but  a  subnormal  percentage 
also  occurs  in  other  forms  of  ansemia,  whether  primary  or  secondary 
to  other  diseases,  as  typhoid  fever,  carcinoma,  tuberculosis,  syphilis, 
chronic  lead-poisoning,  (fee. 

In  many  diseases  the  amount  of  haemoglobin  is  proportionate  to  the 
number  of  red  corpuscles,  but  this  is  not  always  the  case.  Thus  in 
pernicious  anfemia  the  red  corpuscles  are  greatly  reduced  in  number 
(to  one-tenth  of  the  normal,  or  even  less),  but  the  hsemoglobin  is  far 


EXAMINATION  OP  THE  BLOOD. 


271 


from  being  diminished  in  the  same  proportion ;  indeed,  it  may  be 
found  that  each  corpuscle  contains  a  normal  amount,  or  possibly  even 
an  excess,  of  haemoglobin.  In  chlorosis  the  red  corpuscles  may  be 
present  in  normal  numbers,  while  the  amount  of  haemoglobin  is  greatly 
diminished.  In  diabetes  mellitus  a  relative  increase  in  the  quantity 
of  haemoglobin  is  often  met  with,  owing  to  the  excretion  of  large 
quantities  of  water. 

White  Corpuscles. — In  health  the  numerical  proportion  of  the 
white  to  the  red  blood-cells  varies  considerably.  After  a  full  meal  it 
may  be  i  :  150  or  i  :  100,  while  at  other  times  it  may  be  from  i  :  400 
to  I  :  800. 

The  blood  of  children  contains  a  larger  proportion  of  white  blood- 
cells  than  does  that  of  adults ;  and  in  infants  at  the  breast  there  is 
a  greater  percentage  than  in  those  fed  on  cow's  milk. 

A  slightly  increased  proportion  of  white  corpuscles,  called  leucocy- 
tosis,  occurs  in  many  diseases ;  it  is  common,  for  example,  in  croupous 
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Fig.  187.— Leuksemic  Blood,  from  a  case  of  Lymphatioo-splenic  Leukremia.   (v.  Jaksch.) 

pneumonia,  in  many  varieties  of  anaemia,  and  in  cases  of  sarcoma. 
In  estimating  the  proportion  of  white  to  red  corpuscles  the  blood 
should  not  be  examined  until  some  hours  after  a  meal.  An  enor- 
mous increase  in  the  number  of  white  corpuscles  is  met  with  in 
leucocythaemia,  the  proportion  to  red  being  as  high  as  i  :  10,  i  :  5,  or 
even  1:2. 

In  normal  blood  the  following  varieties  of  leucocytes  may  be 
detected  (Osier) : — 

(a.)  Synall  mono-nuclear  leucocytes,  small  lymphocytes,  about  the 
size  of  a  red  corpuscle.  The  nucleus  is  large  and  round  ;  it  stains  deeply 
with  methylene  blue.  It  is  surrounded  by  an  exceedingly  narrow  rim 
of  protoplasm.  Also  cells  a  little  larger  than  these  are  met  with ; 
they  possess  a  single  nucleus,  but  a  larger  amount  of  protoplasm' 
They  are  known  as  large  lymphocytes. 

(b.)  Large  mono-nuclear  leucocytes  (several  times  as.  large  as  a  red 
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blood-corpuscle),  with  an  oval  or  elliptical  nucleus  and  a  relatively 
larger  amount  of  protoplasm. 

(c.)  Transitional  forms  —  cells  resembling  the  last,  but  having 
irregularities  or  indentations  in  the  nucleus — multipartite  nucleus. 

{d.)  Pohj-nudear  leucocytes.  The  nuclei  are  long,  deeply  stained, 
often  bent  and  twisted  into  irregular  shapes.  The  varieties  6,  c,  and  d 
are  almost  of  the  same  size. 

(e.)  Nucleated  cells  about  the  same  size  as  the  last,  but  in  which 
the  protoplasm  is  studded  with  coarse  granules  which  stain  deep  red 
with  eosin.  These  are  known  as  eosinophile  cells.  Their  nuclei  stain 
blue,  but  less  deeply  than  in  the  other  varieties. 

The  following  is  the  relative  proportion  of  these  corpuscles  in 
normal  blood  : — 

PfiOPOETiON  IN  100  Leucocytes  (Osier). 

Small  mono-nuclear  leucocytes      ....       15  to  25  per  cent. 
Large  mono-nuclear  and  transitional  leucocytes   .6  ,, 

Poly-nuclear  leucocytes  65  to  80  ,, 

Eosinophilic  leucocytes   2  to  4  ,, 

The  following  varieties  of  leucocytes  may  be  recognised  in  leucocy- 
thsemia  :  (1.)  Large  mono-nuclear  cells  or  myelocytes;  they  differ  from 
similar  though  smaller  cells  found  in  normal  blood  in  the  fact  that  the 
protoplasm  is  filled  with  fine  granules.  They  form  a  considerable  pro- 
portion of  the  white  corpuscles,  sometimes  more  than  50  per  cent.  The 
single  nucleus  is  large,  oval  or  round,  or  slightly  concave  on  one  side;  the 
protoplasm  is  finely  granular.  Both  stain  faintly  with  methylene  blue. 
(2.)  Eosinophile  cells.  Some  of  these  correspond  to  those  found  in 
normal  blood ;  others  are  very  large  and  of  the  same  size  as  the  myelo- 
cytes. These  large  eosinophile  cells  and  the  large  mono-nuclear  cells 
or  myelocytes  constitute  the  characteristic  features  of  the  blood  in 
the  common  sjjleno-inedullat-y  variety  of  leucocythaemia.  In  the  rarer 
lymphatic  variety  the  chief  leucocytes  are  the  small  mono-nuclear  cells, 
while  the  eosinophile  and  multi-nuclear  leucocytes  are  not  increased  in 
number.  (3.)  Multi-nuclear  leucocytes.  (4.)  Cells,  the  protoplasm  of 
which  contains  granules  which  stain  violet  with  methylene  blue. 

Occasionally  colourless  oblong  octahedral  crystals,  Charcot's  crystals, 
are  found  in  leucocythsemic  blood. 

Another  condition,  which  may  be  recognised  by  the  simple  examina- 
tion of  a  drop  of  diluted  blood,  is  Melansemia.  Floating  among  the 
blood  corpuscles  are  granules  and  granular  masses  of  pigment,  black,  or 
occasionally  brown  or  yellow  in  colour.  More  commonly  the  pigment 
particles  are  enclosed  in  cells,  resembling  white  corpuscles.  Melanasmia 
is  often  present  after  a  severe  attack  of  malaria;  it  occurs  also  in 
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relapsing  fever,  and,  rarely,  in  melanotic  sarcoma  and  in  Addison's 
disease. 

Alkalinity. — Normal  blood  is  alkaline  in  its  reaction  when  tested 
by  glazed  litmus-paper,  the  drop  of  blood  being  allowed  to  remain  in 
■contact  with  the  litmus  for  a  short  time,  and  then  washed  away  with 
neutral  distilled  water.  The  reaction  is  due  to  the  presence  of  sodium 
bicarbonate  (JSTaHCOg)  and  sodium  hydric  phosphate  (Na2HP04).  Blood, 
however,  gives  no  reaction  with  phenolphthalein,  a  body  which  is 
used  sometimes  as  an  indicator  in  estimating  the  alkalinity  of  fluids. 
Methods  of  estimating  the  degree  of  alkalinity  of  the  blood  have 
been  devised  by  Landois,  Zunt,  Wright,  Hutchinson,  and  others.  The 
most  simple  method  is  that  of  Haycraft  and  Williamson.  Glazed 
Jitmus-papers   impregnated   with   acid  (very  dilute   oxalic   acid  of 


Vic.  188.— Eosiiiophile  Cells  from  Leukajniio  Blood,    (u.  Jakseh.) 

various  strengths)  are  prepared,  and  a  drop  of  blood  is  brought  in 
contact  with  one  of  the  papers  for  ten  seconds,  and  it  is  then  washed 
away  with  water;  if  a  blue  spot  is  left,  a  stronger  paper  (contain- 
ing more  acid)  is  employed,  and  so  on  until  no  reaction  is  obtained. 
This  method  is  sufficient  to  determine  whether  there  is  any  marked 
increase  or  diminution  in  the  alkalinity  of  the  blood. 

Specific  Gravity  of  the  Blood.— A  number  of  methods  have 
been  used  for  estimating  the  sp.  gr.  of  the  blood,  but  the  results 
have  not  been  shown  to  be  of  much  diagnostic  or  practical  value. 
For  a  description  of  these  methods  the  reader  is  referred  to  the  article 
by  Dr.  Copeman,  in  Prof.  Clifford  Allbutt's  tiijstem  of  Medicine. 

Blood  Reaction  in  Diabetes  Mellitus.— Dr.  R.  T.  Williamson 

has  found  that  diabetic  blood  is  much  more  powerful  than  non-diabetic 
blood  in  removing  the  blue  colour  from  a  warm  alkaline  solution  of 
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methylene  blue,  and  that  when  mixed  in  cei  tain  proportions  the  blue 
colour  is  always  destroyed  by  diabetic  blood,  but  never  by  non-diabetic 
blood.    The  following  is  the  exact  method  : — 

A  small  narroiv  test-tube  is  well  cleaned,  and  at  the  bottom  of  the 
tube  are  placed  40  c.mm.  of  water.  To  measure  this  the  capillary  tube 
of  a  Gowers's  hsemoglobinometer,  which  is  graduated  for  20  c.mm.,  maj' 
be  used.  The  tip  of  one  of  the  patient's  fingers  is  cleaned  and  dried, 
then  pricked,  and  when  a  large  drop  of  blood  has  escaped,  it  is  sucked 
up  into  the  small  capillary  hsemoglobinometer  tube ;  20  cmm.  of  blood 
are  taken  up  from  the  finger.  The  blood  is  then  blown  gently  into  the 
water  at  the  bottom  of  the  small  test-tube.  If  it  should  adhere  to  the 
side  of  the  tube,  it  must  be  carefully  shaken  to  the  bottom.  Then 
I  c.cm.  (i  cuMc  centimetre  or  1000  c.  millimetres)  of  a  i  in  6000  watery 
solution  of  methylene  blue  is  added.  (To  measure  this  the  i  c.cm.  tube 
supplied  with  Sonthall's  ureometer  may  be  used.)  To  the  mixture, 
40  c.mm.  of  liquor  potassse  are  added.  The  contents  of  the  tube 
are  then  well  mixed  by  shaking.  As  a  control  experiment,  a  second 
test-tube  of  similar  size  is  taken,  and  into  this  is  placed  the  same 
quantity  of  non-diabetic  blood,  with  the  same  proportion  of  water, 
methylene  blue,  and  liquor  potassse. 

The  fluid  in  each  tube  has  a  fairly  deep-blue  colour.  Both  tubes 
are  then  placed  in  a  beaker,  capsule,  or  very  wide  test-tube  containing 
water.  Heat  is  applied  by  a  spirit-lamp  until  the  water  boils ;  it  is 
allowed  to  continue  boiling  for  about  four  minutes.  By  the  end  of 
this  time  the  fluid  in  the  tube  containing  the  diabetic  blood  has 
changed  its  colour  from  fairly  deep  blue  to  a  dirty  pale  yellow  (almost 
the  colour  of  normal  urine).  Whilst  the  fluid  in  the  tube  containing 
the  non-diabetic  blood  remains  blue,  occasionally  it  becomes  bluish 
green,  sometimes  pale  violet,  but  it  is  never  decolorised,  that  is,  it 
never  loses  its  blue  colour.  The  tubes  should  be  kept  quite  still 
whilst  in  the  water-bath,  as,  by  shaking,  the  decolorised  methylene 
blue  is  oxidised  by  the  oxygen  of  the  atmosphere,  and  a  blue  tint  may 
then  return  to  the  fluid.  This  is  the  reason  why  it  is  necessary  to  use 
a  water-bath,  since,  if  the  test-tubes  be  heated  directly  over  the  spirit- 
lamp,  it  is  diflicult  to  avoid  shaking  of  the  fluid. 

Williamson  has  examined  the  blood  of  a  large  number  of  diabetic 
patients,  and  has  invariably  obtained  the  reaction  when  the  above-men- 
tioned proportions  of  fluid  have  been  employed,  whilst  he  has  never 
obtained  it  with  normal  blood  or  with  the  blood  in  other  diseases,, 
although  he  has  tested  160  cases  of  the  most  varied  ailments  (such  as 
diseases  of  the  heart,  lungs,  stomach,  liver,  nervous  system,  anaemia, 
Bright's  disease,  leucocythsemia,  gout,  and  purpura).  Williamson's 
results  have  been  since  confirmed  by  numerous  observers. 
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The  Spectroscope  is  of  service  in  examining  the  blood  in  cases  of 
carbon  monoxide  poisoning.     In  this  condition  the  two  absorption 
bands  of  oxy-hfemoglobin  are  replaced  by  two  others  between  the  I)  and 
E  lines,  but  slightly  nearer  the  violet  end  of  the  spectrum,  than  those 
of  oxy-hsemoglobin.     These  bands  do  not  disappear  on  the  addition  of 
reducing  agents  (ammonium  sulphide  or  Stokes's  fluid),  whilst,  under 
like  conditions,  the  bands  of  oxy-hsemoglobin  disappear  and  are  re- 
placed by  a  single  band  of  reduced  haemoglobin.    It  is  to  be  observed 
that  in  fatal  poisoning  by  carbon  monoxide  death  occurs  before  all  the 
hasmoglobin  is  converted  into  COHb ;  therefore,  on  the  addition  of  a 
reducing  reagent,  the  oxy-hsemoglobin  which  is  present  is  reduced, 
whilst  the  COHb  is  not ;  the  result  being  that  the  persistent  bands  of 
the  COHb  are  seen  to  be  superimposed  on  a  broad  band  of  reduced 
hsemoglobin.    Another  test  is  the  action  of  a  solution  of  caustic  soda 
(10  per  cent.)  on  a  small  quantity  of  blood  mixed  with  water.  On 
slowly  warming  the  mixture,  a  cinnabar  red  colour  is  obtained.  In 
the  case  of  a  solution  of  oxy-hsemoglobin,  a  brownish  green  results. 

Another  use  of  the  spectroscope  is  in  hsemogloMnsemia,  a  condition 
in  which  hsemoglobin  is  dissolved  in  the  blood  serum,  and  which  is 
followed  by  hemoglobinuria.     A  little  blood  may  be  drawn  by  a  cup- 
ping-glass ;  this  is  allowed  to  stand  in  a  refrigerator  twenty-four  hours. 
In  the  case  of  normal  blood,  clear  yellowish  serum  is  obtained;  in 
hsemoglobinsemia  a  transparent  ruby-red  fluid  takes  the  place  of 'the 
serum.    On  examination  of  normal  serum  a  feeble  absorption  band  is 
seen  at  the  blue  part  of  the  spectrum,  at  the  P  line  ■  it  is  said  to  be 
due  to  lutein.     But  with  serum  containing  dissolved  blood-pigment 
— hsemoglobinsemia— the  absorption  bands  are  due  to  oxy-htemoglobin 
Uric  Acid  in  the  Blood.-Dr.  Garrod  has  shown  that  during  a 
paroxysm  of  acute  gout,  uric  acid  1  may  be  detected  in  the  blood.  Two 
drachms  of  serum  furnished  by  the  blood  after  coagulation,  or  obtained 
from  a  blister,  are  placed  in  a  glass  dish,  and  slightly  acidulated  with 
acetic  acid  ;  a  fine  linen  fibre  is  placed  in  the  fluid,  and  the  glass  dish 
protected  from  dust,  is  set  aside  in  a  warm  place.    In  a  few  hours  the 
fluid  gelatinises  by  evaporation ;  then  if  the  thread  be  examined  under 
the  microscope,  it  will  be  found  to  be  encrusted  with  crystals  of  uric 
acid.    But  this  process  yields  no  crystals  when  the  serum  is  obtained 
from  a  healthy  person.    An  excess  of  uric  acid  in  the  blood  has  been 
detected  by  v.  Jaksch  also  in  aneemia,  pneumonia,  pleurisy,  renal  and 
cardiac  disease. 

Examination  of  the  Blood  for  Micro-organisms  —The  skin 

of  the  finger  is  first  well  washed  with  soap  and  water  and  a  nail-brush, 
1  Uric  acid  is  present  in  the  form  of  sodium  quadri-urate,  see  p.  376. 
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and  then  with  corrosive  sublimate  (i  in  1000) ;  the  latter  being  subse- 
quently removed  by  washing  the  finger  in  alcohol,  and  then  pouring 
ether  over  it. 

Two  cover-glasses  are  sterilised  by  washing  in  corrosive  sublimate, 
then  in  alcohol  and  ether.  The  finger  is  pricked  with  a  sterilised 
needle ;  one  cover-glass,  held  in  steel  forceps,  also  sterilised,  is  quickly 
brought  in  contact  with  the  surface  of  the  blood-drop.  The  other 
cover-glass  is  applied  to  the  first,  so  as  to  obtain  a  thin  layer  of  blood. 
The  glasses  are  then  separated  and  dried  in  a  chamber  free  from  dust. 
When  dry,  they  are  passed  three  times  through  the  flame  of  a  Bunsen's 
burner,  and  kept  at  a  temperature  of  120°  0.  for  several  hours.  They 

are  then  stained  with  an  aniline  dye  for  several 
minutes,  washed  with  sterilised  distilled  water, 
dried,  and  mounted  in  Canada  balsam.  Methy- 
lene blue,  fuchsin,  or  methyl  violet  may  be  used 
as  stains. 

Anthrax  Bacilli,  large  rod-like  bodies,  are 
found  in  the  blood  in  wool-sorters'  disease  (malig- 
nant pustule).  They  are  stained  best  according 
to  Loffler's  method.  The  cover-glasses,  prepared 
as  described  above,  are  placed  for  five  to  ten 
minutes  in  a  solution  having  the  following  com- 
position :  30  cc.  of  a  concentrated  alcoholic  solu- 
tion of  methyl  blue:  100  cc.  of  a  i  in  10,000 
solution  of  caustic  potash.  They  are  then  washed 
for  five  to  ten  seconds  in  a  |  per  cent,  solution 
of  acetic  acid  ;  after  which  they  are  treated  with 
alcohol,  dried,  and  mounted  in  Canada  balsam. 

Tubercle  Bacilli  have  been  detected  in  the 
blood  occasionally.  The  cover-glass  preparations 
are  stained  according  to  usual  methods  (see  p. 

^95)- 

Spirillum  Obermeieri. — In  relapsing  fever  a 
peculiar  organism  was  discovered  in  the  blood  many  years  ago  by  Ober- 
meyer.  It  is  present  during  the  febrile  period,  but  disappears  as  the 
temperature  falls.  The  organisms  consist  of  long,  spiral-shaped,  delicate 
threads  ;  they  are  six  or  seven  times  the  diameter  of  a  red  corpuscle 
in  length,  and  show  brisk  vibratile  movements  in  the  direction  of  their 
lon<^  axis.'  They  are  best  seen  in  a  drop  of  freshly-drawn  blood  without 
treatment  with  reagents,  but  a  dried  specimen  may  be  stained  with 

fuchsin.  ,     ,  1    J      J  •  x-u 

The  Filaria  Sanguinis  Hominis  is  found  m  the  blood  and  in  the 
urine  in  some  cases  of  chyluria.     The  parasite  is  ,V  of       inch  in 


-Filai'ia  alive  in  tlie 
Instantaneous  pho- 
tomicrograph. {F.  P.  Henry, 
Medical  News,  1896.) 
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length,  and  about  the  diameter  of  a  red  corpuscle  in  width.  It  may 
be  seen  actively  wriggling  about  amongst  the  corpuscles.  In  searching 
the  blood  for  this  parasite,  it  must  be  remembered  that  the  filarise 
may  be  found  only  at  night  or  when  the  patient  is  asleep. 

Malaria. — In  this  disease  amoeboid  bodies  are  found  in  the  blood. 
They  were  first  discovered  by  Laveran,  and  his  observations  have  now 
been  fully  confirmed.  These  bodies  belong  to  the  protozoa,  and  to  a 
group  of  organisms  known  as  haemacytozoa.  They  are  mostly  found 
in  the  interior  of  the  red  corpuscles.  In  some  cases  they  contain  no 
pigment,  in  other  cases  pigment  is  seen  in  their  interior.  A  sickle- 
shaped  body  in  the  red  corpuscles  has  been  described  by  Laveran. 

The  method  of  preparation  is  as  follows :  Slides  and  cover-glasses 
are  cleaned  with  water  and  alcohol,  and  then  dried.  The  finger  or 
ear-lobule  is  pricked,  and  the  drop  of  blood  which  escapes  is  lightly 
touched  with  a  cover-slip,  so  that  a  very  minute  quantity  adheres  to 
it.  This  is  placed  on  a  slide,  when  the  drop  of  blood  rapidly  spreads 
between  the  two.  In  examining  for  the  malarial  parasites  it  is  im- 
portant to  have  the  least  possible  quantity  of  blood  on  the  slide,  for  if 
there  is  too  much  blood,  the  corpuscles  form  rouleaux,  and  the  examina- 
tion is  unsuccessful.  The  microscopical  examination  is  much  facilitated 
by  the  use  of  an  immersion  lens  (^V)  and  a  condenser. 

Permanent  cover-glass  specimens  may  be  prepared,  as  described  on 
page  263.  But  here  again  it  is  important  to  use  only  a  very  small 
quantity  of  blood,  so  that  the  red  corpuscles  do  not  overlap  or  adhere 
to  each  other;  or  the  film  of  blood  may  be  fixed  by  placing  the 
cover-glass  in  a  mixture  of  equal  parts  of  alcohol  and  ether  for  about 
five  minutes,  and  subsequently  stained  with  methylene  blue.  Plehn's 
solution  may  be  used. 

Saturated  watery  solution  of  methylene  blue      .       .  .60 

i  per  cent,  solution  of  eosin  in  75  per  cent,  alcohol    .       .  20 
Distilled  water  ... 

Add  twelve  drops  of  a  20  per  cent,  solution  of  liquor  potassje. 

In  five  or  six  minutes  the  preparations  are  stained ;  they  are  then 
washed  in  water,  dried,  and  mounted  in  Canada  balsam.  The  malarial 
parasites  are  stained  blue,  whilst  the  red  corpuscles  are  coloured  red. 

Osier  gives  the  following  varieties  :  "(i.)  An  unpigmented  hyaline 
body  within  the  red  blood-corpuscles  which  displays  active  movements. 
(2.)  A  pigmented  amosboid  body  within  the  red  corpuscles,  which, 
under  certain  circumstances,  may  alter  in  size  and  form.  (3.)  A  sec^- 
mented  body,  in  which  the  protoplasm  divides  into  a  variable  number 
of  definite  small  spheres.  (4.)  Crescentic  bodies,  the  so-called  cres- 
cent, which  develop  within  the  blood-corpuscles,  and  form  characteristic 
and  distinctive  structures.  (5.)  Flagellate  organisms,  which  may  be 
seen  to  develop  from  the  intra-cellular  pigmented  forms,  or  from  ovoid 
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bodies  which  are  altered  crescents.  (6.)  Free  flagella.  To  the  amoeboid 
form  within  the  red  blood-corpuscles,  Marchiafava  and  Celli  gave  the 
name  of  '  Plasmodium  malarias.' "  These  bodies  are  always  present  in 
the  blood  in  malaria,  and  there  is  no  evidence  to  show  that  they  are 
ever  present  in  any  other  disease.  Golgi  has  shown  that,  correspond 
ing  to  the  paroxysm  of  ague,  there  is  a  process  of  segmentation. 

Serum  Diag-nosis  of  Typhoid  Fever.— This  method  of  diagnosis 


K. 


Tig.  190.— Parasite  of  Tertian  Ague,  as  seen  iu  the  blood  some  hours  after  a  paroxysm 
(partly  copied  from  other  observers). 


0  i 


Fig.  191.— Progressive  Eudoglobular  Development  of  the  Parasite  during  the  Apyrexial 
Interval  (in  part  copied  from  Golgi). 


Or 


Fig.  192.— Parasite  of  Tertian  Ague,  at  or  just  before  the  commencement  of  the  attack  (copied 
from  Golgi).    Tlie  figure  shows  the  various  segmentation  forms  of  the  parasite. 


Fig.  193.— Parasite  of  Quartan  Ague.   Various  segmentation  forms  (from  Golgi). 


^      o       0  # 

Fig.  194.— Parasites  of  Acyclioal  Intermittent  Fever  (from  Celli  and  Marchiafava). 

was  published  in  1896  by  Widal  and  by  Griinbaum.  It  is  founded  on 
the  action  of  the  blood  of  typhoid  patients  on  cultures  of  Eberth's 
typhoid  bacillus. 

The  following  are  the  directions  for  carrying  out  the  observation 
as  described  by  Professor  Del^pine : — 

"  Take  a  drop  of  blood  or  of  the  serum  to  be  examined.  Dilute 
with  9  parts  of  neutral  bouillon.  Mix  on  a  slide  or  cover-glass  a  drop 
of  this  diluted  serum  with  one  or  more  drops  of  a  young  (twenty-four 
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hours  old)  culture  of  the  typhoid  bacillus."  Cover  the  mixed  drops 
with  a  cover-glass,  or,  if  the  mixture  has  been  made  on  a  cover-glass, 
place  this  cover  (film  downwards)  on  a  slide. 

"  Examine  the  preparation  at  once  with  the  microscope.  (The 
most  convenient  powers  to  use  are  such  as  will  magnify  from  200  to 
300  times  in  diameter ;  but  the  reaction  can  be  seen  with  a  very  low 
power,  and,  when  it  is  well  marked,  even  with  the  naked  eye.) 

"  If  the  serum  or  blood  be  that  of  a  typhoid  patient  in  the  second, 
third,  fourth,  or  fifth  week  of  the  illness,  the  reaction  will  in  most 
cases  appear  almost  instantaneously.  "Within  one  or  two  minutes  the 
bacilli,  instead  of  moving  rapidly  as  when  they  are  in  presence  of 
non-typhoid  blood,  become  sluggish  and,  in  many  cases,  motionless. 
They  run  together,  as  if  moved  by  some  force  of  attraction,  and  form 
clumps  of  various  sizes.  This  agglomeration  phenomenon  may  sometimes 
be  so  complete  that  after  a  space  of  time,  varying  between  five  minutes 
and  twenty  minutes,  hardly  any  bacilli  remain  free  between  the  clumps. 
In  a  few  instances  the  reaction  is  not  distinct  before  the  end  of  the 
first  or  second  hour,  but  these  cases  are  exceptional." 

In  the  case  of  healthy  or  of  diseased  persons  not  affected  with 
typhoid  fever,  no  such  reaction  is  obtained. 

The  serum  diagnosis  can  only  be  carried  out  in  a  bacteriological 
laboratory,  where  a  pure  cultivation  of  the  typhoid  bacillus  can  be 
obtained. 


CHAPTER  X. 

EXAMINATION  OF  THE  DIGESTIVE  SYSTEM  AND 
ABDOMINAL  ORGANS. 

THE  TONGUE. 

The  chief  objective  characters  presented  by  the  tongue  in  disease  may 
be  classified  under  the  headings  of  size,  shape,  colour,  condition  of 
surface,  and  movements. 

Size. — A  swollen,  teeth-marked  tongue  during  a  course  of  mercury 
is  one  of  the  earliest  signs  of  mercurial  salivation.  Such  a  tongue  may 
result  from  iodide  of  potassium,  especially  in  patients  who  have  been 
previously  subjected  to  a  course  of  mercury,  and  is  also  seen  in  some 
varieties  of  dyspepsia.  It  is  broad  and  teeth-indented  in  anemia  and 
sometimes  in  Bright's  disease.  In  idiopathic  glossitis,  as  well  as  in'  that 
resulting  from  mercury,  or  from  other  cause,  the  tongue  may  be  so  lar-e 


2  8o        EXAMINATION  OF  THE  DIGESTIVE  SYSTEM. 


as  to  protrude  from  the  mouth.  It  presents  moderate  enlargement 
in  cases  of  venous  obstruction,  as  from  mitral  disease,  aneurysm  of 
the  thoracic  aorta,  and  rarely  from  severe  inflammation  of  the  throat. 
It  may  become  swollen  during  an  attack  of  urticaria,  and  sometimes  in 
severe  cases  of  pemphigus.  Hypertrophy  of  the  tongue  is  met  -with 
as  a  congenital  affection,  in  association  often  with  imbecility ;  and  these 
cases  of  congenital  hypertrophy  are  liable  to  inflammatory  attacks. 
A  circumscribed,  indurated  swelling  is  often  the  first  indication  of  a 
cancerous  or  a  syphilitic  new  formation.  In  bad  cases  of  rheumatism, 
a  peculiar,  altered,  sodden-looking  tongue,  with  the  thinnest  possible 
furring,  may  sometimes  be  observed. 

A  small  tongue  is  seen  in  acute  peritonitis  and  in  chronic  gastritis. 
In  severe  typhus  it  may  be  much  contracted.  Unilateral  atrophy 
follows  injury  or  disease  of  the  hypoglossal  nerve,  or  of  its  nucleus  in 
the  medulla.  Rarely,  arrested  growth  of  one  side  may  result  from  a 
defect  in  the  cevebi-al  cortex  occurring  in  infancy.  (See  Fig.  12, 
p.  41.) 

Shape. — The  tongue  is  often  unsymmetrical  in  cases  of  paraly- 
sis ;  it  is  broad  and  flat  in  ansemia,  frequently  conical  and  pointed  in 
irritative  dyspepsia.  Other  variations  in  shape  naturally  accompany 
alterations  in  size. 

Colour. — A  pale,  flabby  tongue  is  seen  in  ansemia  and  in  some 
chronic  diseases,  as  Bright's  disease.  An  abnormally  red  tongue  is 
present  in  most  febrile  diseases,  the  tip  and  edges  being  especially 
red ;  the  colour  is  very  bright  in  scarlet  fever,  and  the  papillae,  red 
and  prominent,  show  through  the  white  fur  on  the  dorsum;  the 
colour  is  dark  red,  passing  into  black,  in  typhus.  A  crimson-red,  raw 
tongue,  too  clean,  points  sometimes  to  an  irritable  stomach ;  it  is  often 
especially  noticeable  in  tuberculous  ulceration  of  the  intestines ;  it  is 
common,  too,  after  the  separation  of  the  fur  in  scarlet  fever,  typhoid, 
and  other  febrile  diseases.  Such  a  tongue  in  scarlet  fever  receives  the 
name  of  "  strawberry  tongue,"  partly  from  the  bright  red  rawness  of 
its  surface,  and  partly  from  the  undue  prominence  of  the  fungiform 
papillse.  In  severe  diabetes  (and  sometimes  in  syphilis)  it  is  red  and 
beefy-looking,  smooth  and  glazed. 

A  faint  bluish  tinge  is  sometimes  seen  at  the  margin  of  the  tongue 
in  malarial  fever,  and  dark  purple  stains  near  the  free  margin  and 
underneath  the  tongue  have  been  observed  in  Addison's  disease.  The 
whole  organ  is  swollen  and  livid  in  cases  of  cyanosis. 

Surface.  —  Normally  smooth  and  clean,  the  tongue  in  many 
healthy  persons  is  habitually  furred  and  sometimes  fissured;  this  is 
especially  the  case  in  heavy  smokers  and  spirit-drinkers.  Patients  on 
an  exclusive  milk  diet  often  have  a  large  tongue  covered  with  a  thin 
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white  fur.  The  tongue  becomes  furred  in  febrile  diseases,  in  diseases 
of  the  digestive  system,  and  as  a  result  of  local  causes,  such  as  carious 
teeth,  stomatitis,  or  enlarged  tonsils.  A  white  fur,  tinged  with  yellow, 
is  seen  in  stomach  affections,  and  the  yellowness  is  marked  in  cases  of 
jaundice.  A  thick  creamy  fur  covering  the  whole  surface  is  charac- 
teristic of  rheumatic  fever  and  of  acute  pneumonia.  In  typhoid  the 
fur  is  usually  deposited  in  two  lateral  strips,  the  tip  and  edges  of  the 
tongue,  which  are  redder  than  normal,  and  often  the  middle  line,  being 
free  from  deposit ;  white  at  first,  the  fur  soon  becomes  of  brownish 
tint.  In  intestinal  catarrh  a  greyish  gummy  fur  is  common.  The 
tongue  often  gets  quickly  coated  with  a  thick,  foul  fur  after  an  attack 
of  cerebral  haemorrhage,  or  an  epileptic  fit.  A  particularly  nasty, 
furred,  teeth-indented  tongue  occurs  two  or  three  days  after  severe 
haemorrhage,  whether  from  stomach,  lungs,  or  bowels.  In  diphtheria 
a  thin  brown  fur  is  often  present ;  it  is  also  to  be  noticed  that  diph- 
theritic membrane  may  form  on  the  tops  of  the  papillse  at  the  back  of 
the  tongue. 

It  is  important  to  remember  that  many  furred  tongues  are  largely 
so  because  no  attrition  has  removed  the  fur;  this  is  especially  the 
case  in  acute  febrile  diseases.  Deficient  attrition,  too,  is  the  chief 
cause  of  unilateral  furring,  for  the  conditions  with  which  the  latter 
is  associated  are  those  which  tend  to  restrict  the  movements  of  the 
affected  side.  Amongst  such  conditions  may  be  mentioned  absence 
of  teeth  on  one  side,  the  presence  of  an  ulcer  or  the  jagged  edge  of 
a  carious  tooth  ;  also  paralysis  of  one  side,  as  in  hemiplegia. 

Dryness.— The  tongue  tends  to  get  dry  in  the  later  stages  of  all 
severe  acute  febrile  diseases ;  this  is  particularly  the  case  in  typhus, 
typhoid,  pneumonia,  and  pyaemia.  Here  must  be  noted  the  part  that 
keeping  the  mouth  partly  open  in  fevers  plays  in  causing  evaporation 
and  tending  to  make  the  tongue  dry  and  baked.  Towards  the  middle 
of  the  second  week  in  typhus  the  tongue  becomes  small,  baked,  and 
black ;  and  in  typhoid  at  the  end  of  the  second  week  there  are  lateral 
strips  of  dry  yellowish-brown  fur,  and  transverse  and  longitudinal 
cracks  on  the  surface  of  the  tongue.  Dryness  of  the  tongue  is  often 
associated  with  low  muttering  delirium ;  and  in  chronic  diseases  com- 
monly suggests  a  fatal  termination.  But  it  must  be  borne  in  mind 
that  dryness  of  the  tongue  is  not  uncommon  in;  the  aged,  apart 
from  illness.  A  red,  clean,  dry,  cracked  tongue  is  seen  in  chronic 
dysentery. 

Desquamation.— In  an  acute  illness  one  of  the  earliest  indications 
of  improvement  is  a  tendency  to  moisture,  together  with  a  thinning 
and  recession  of  the  fur  at  the  tip  and  edges,  of  a  previously  dry° 
brown,  furred  tongue.    Sometimes  the  fur  comes  off  in  flakes,  leaving 
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round  or  oval  smooth  patches ;  this  occurs  in  measles,  typhoid,  and  in 
infantile  gastric  catarrh.  The  so-called  "mapped  tongue  "  is  a  tongue 
of  erratic  desquamation  with  slight  epithelial  proliferation  by  the  sides 
of  the  desquamated  areas. 

Papillae. — In  addition  to  the  undue  prominence  met  with  in  gastric 
catarrh  and  in  scarlet  fever,  the  papillae  are  especially  aflPected  (and 
chiefly  the  filiform)  in  ichthyosis  linguae — in  this  disease,  called  also 
leukoplakia,  there  are  silvery  patches  of  enlarged  papillae  irregularly 


KiG.  195.— Extreme  Fissuring  of  Tongue  in  a  case  of  Tertiary  Syphilis. 

or  symmetrically  distributed  over  the  surface  of  the  tongue.  In 
chronic  superficial  glossitis  the  tongue  is  smooth  and  silvery  in  patches  ; 
the  condition  is  best  seen  by  drying  the  surface  before  examination. 

Ulceration. — Small,  shallow  ulcers — aphthae — are  frequent  in  dys- 
pepsia, and  are  also  produced  by  a  broken  tooth  or  other  source  of 
local  irritation.  Herpes  of  the  tongue  may  lead  to  small  painful 
ulcers  or  to  inflamed  enlarged  papilla}.  Slight  superficial  linear  ulcers 
or  fissures,  leaving  when  healed  whitish  scars,  occur  in  the  secondary 
stage  of  syphilis ;  while  deeper  ulcers  and  sulci,  associated  with  pucker- 
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ing  and  scarring,  and  often  separating  indurated  masses  of  tissue,  are 
met  with  in  the  tertiary  stage  (see  Fig.  195).  Tuberculous  ulcers  are 
distinguished  by  their  sharply  cut  or  bevelled  edges,  by  their  pale 
yellowish -grey  surface,  and  by  the  absence  of  much  induration  of  the 
surrounding  tissue.  It  must  not  be  forgotten  that  simple  ulcers  may 
occur  in  tuberculous  subjects.  Other  forms  of  ulceration  occur  in 
stomatitis  (see  page  288)  and  in  epithelioma;  attention  may  here 
be  drawn  to  a  condition  of  extreme  Assuring  which  sometimes  occurs 
as  a  consequence  of  the  prolonged  administration  of  iodide  of  potas- 
sium. Small  wounds  and  scars — with  or  without  a  local  glossitis — 
from  biting  the  tongue  are  met  with  in  epileptics,  but  not  in  the 
subjects  of  hystei-ical  attacks. 

Adhesions  may  be  congenital,  are  often  the  result  of  ulcerative 
processes,  and  firmly  bind  down  the  tongue  in  cases  of  epithelioma. 
In  "tongue-tie"  the  movements  of  the  anterior  part  of  the  organ 
are  restrained  either  by  a  short  frenum  or  by  one  attached  farther 
forwards  than  usual. 


Fig.  196.— Wasting  of  the  Tongue,  and  maximum  Protrusion,  in  a  case  of  Chronic  Bulbar 

Paralysis.   (Aftej-  Goioers.) 

Disorders  of  Movement.— Spasm.— Spasmodic  deviation  of  the 
tongue  on  protrusion  has  already  been  mentioned  as  occurring  in 
hysteria  (see  p.  59).  It  may  also  follow  irritation  of  the  fifth  nerve. 
The  tongue,  too,  participates  in  the  spasms  associated  with  epilepsy 
and  chorea. 

Tremor  of  the  tongue  is  a  valuable  sign  of  chronic  alcoholism ;  it 
occurs  also  in  cases  of  mercurial  poisoning,  in  general  paralysis  of  the 
insane,  and  occasionally  in  paralysis  agitans.  After  damage  to  the 
hypoglossal  nerve,  fibrillary  tumours  may  be  observed  on  the  side  of 
the  tongue  which  is  undergoing  atrophy. 

Paralysis.— Unilateral  weakness  of  the  tongue,  causing  deviation  on 
protrusion  towards  the  affected  side,  is  of  common  occurrence  in  hemi- 
plegia ;  it  may  also  occur  in  consequence  of  damage  to  the  hypoglossal 
nerve  either  inside  or  outside  the  skull,  and  then  paralysis  is  followed 
by  atrophy  of  the  affected  muscles. 
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Unilateral  paralysis  of  the  tongue  in  association  with  paralysis  of 
one  vocal  cord  and  half  the  palate  on  the  same  side,  points  to  a  lesion 
at  the  surface  of  the  medulla,  but  may  be  due  to  a  tumour  in  the  neck. 

Bilateral  paralysis  indicates  degeneration  of  the  hypoglossal  nuclei, 
and  usually  forms  a  part  of  bulbar  paralysis,  the  lips  and  throat  being 
also  affected.  When  the  paralysis  is  complete,  the  tongue  lies  motion- 
less and  atrophied  within  the  mouth,  its  mucous  membrane  being 
thrown  into  irregular  folds,  and  articulation  and  mastication  are  more 
or  less  impaired  (see  Fig.  196).  Minor  degrees  of  weakness  are  shown 
by  an  inability  to  raise  the  tip  of  the  tongue  towards  the  hard  palate 
or  towards  the  upper  lip  after  protrusion. 


THE  TEETH. 


The  time  at  -^hich  the  twenty  milk  or  temporary  teeth  are  cut  is 
somewhat  variable ;  the  numbers  in  the  accompanying  table  represent 
the  average  months,  the  loioer  central  incisors,  as  a  rule,  being  the 
first  to  appear. 


Molars. 

Canines. 

Incisors. 

Canines. 

Molars. 

24,  12 

18 

9.  7 

7.  9 

18 

12,  24 

It  is  useful  to  remember  that  a  child  twelve  months  old  ought  to 
have  twelve  teeth,  and  that  one  two  years  old  ought  to  have  all. 

Some  babies  cut  their  teeth  without  any  discomfort.  A  large 
number,  however,  especially  rickety  children,  suffer  in  some  way,  as 
from  inflamed  gums,  enlarged  tender  glands  under  the  jaw,  coryza, 
otitis,  bronchitis,  diarrhoea,  lichen  urticatus,  carpo-pedal  contractions 
or  general  convulsions.  During  the  eruption  of  a  tooth  there  is  often 
some  pyrexia,  and  the  temperature  is  sometimes  higher  in  the  early 
morning  than  at  other  times. 

Rickets  is  the  common  cause  of  late  dentition  ;  an  early  eruption  of 
the  teeth  is  observed  in  infants  with  tuberculous  tendencies.  The  thirty- 
two  permanent  teeth  make  their  appearance  in  the  following  order  :— 


Four  anterior  molars  about  the 

central  incisors    .  ,, 

lateral  incisors     .  ,, 

anterior  bicuspids  ,, 

posterior  bicuspids  ,, 

canine  .      .       •  ,> 

second  molars     .  ,, 

wisdom  teeth      .  ,, 


6th  year. 
7th  „ 


8th 
9th 
loth 

1 1-  i2th 

12-  I3th 
i7-25th 
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Cutting  of  the  second  set  of  teeth  does  not  usually  cause  any  disturb- 
ance, but  occasionally  difficulties  attend  the  eruption  of  the  wisdom 
teeth ;  pains  may  radiate  from  the  inflamed  gum  down  the  neck  and 
arm,  and,  in  exceptional  cases,  even  weakness  of  the  arm  has  ensued. 
Trismus,  as  shown  by  iirm  contracted  masseters  and  an  inability  to  open 
the  mouth,  has  also  been  observed. 

Diseases  of  the  Teeth  and  Attendant  Disorders.— in  rickets, 

in  congenital  syphilis,  and  in  idiocy,  the  milk  teeth  are  often  irregular, 
stunted,  pitted  and  furrowed,  and  they  soon  become  carious.  Caries 
of  either  set  of  teeth  is  the  common  cause  of  toothache  and  facial 
neuralgia.  Carious  teeth  not  infrequently  set  up  inflammation  of  the 
gums  or  periostitis,  with  its  resulting  dangers  to  the  jaw.  Acute  and 
chronic  enlargements  of  the  submaxillary  or  the  parotid  lymphatic 
glands  are  also  common  sequelae.  Inflammation  around  an  upper  back 
molar  may  rarely  involve  the  seventh  nerve  and  lead  to  facial  paralysis  ; 


Fio.  197. — The  upper  Incisors  show  in- 
complete notches ;  tliey  diverge, 
leaving  a  wide  interspace.  The 
lower  Incisors  present  a  series  of 
small  excrescences.  {After  H  lUch- 
inson. ) 


Fig.  198.— tipper  central  Incisors, 
showing  the  characteristic 
central  notch.  They  are  nar- 
row at  their  edges,  and  slope 
towards  each  other.  (After 
Hutchinson.) 


and  it  has  been  asserted  that  diseased  teeth  have  aflfected  in  a  reflex 
way  the  auditory  or  the  optic  nerve,  causing  either  blindness  or  deafness. 

A  peculiar  notcliing  of  the  incisors  and  canines  first  described  by 
Hutchinson,  is,  when  typical,  pathognomonic  of  hereditary  syphilis ;  the 
following  points  are  to  be  carefully  observed.  The  deformity  affects 
the  upper,  central,  permanent  incisors  most  frequently,  and  these  alone 
are  characteristic.  They  are  atrophied;  pegged,  the  width  of  the 
cutting  edge  being  narrower  than  that  of  the  tooth  close  to  the  gum  ; 
and  notched.  A  typical  tooth  presents  a  single  notch,  or  a  lunula- 
shaped  edge  (see  Figs.  197,  198),  which  readily  becomes  a  notch. 
Children  who  have  such  teeth  are  also  often  the  subjects  of  symmetri- 
cal deafness  and  interstitial  keratitis. 

Pitted  and  Rocky  Enamel.— Care  must  be  taken  to  distinguish  the 
teeth  of  hereditary  syphilis  from  teeth  which  exhibit  imperfect  calcifi- 
cation of  the  enamel. 
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Deficiency  in  the  enamel  produces  lines,  furrows,  or  pits  on  the 
surface  of  the  permanent  set  of  teeth  ;  and  it  is  especially  to  be 
observed  that  the  defects  are  horizontal,  the  lines  or  grooves  running 
transversely  across  the  teeth,  and  the  pits  being  arranged  in  horizontal 
series.  The  incisors,  canines  and  first  molars  are  usually  most 
markedly  affected  ;  they  may  be  studded  with  pits  like  a  thimble,  and 
in  extreme  cases  the  enamel  is  almost  entirely  absent.  Teeth  of  this 
description  are  common  in  children  who  are  the  subjects  of  lamellar 
cataract,  and  who  have  suffered  from  convulsions  in  infancy.  Mr. 
Hutchinson  believes  that  the  dental  defect  is  due  to  stomatitis  set  up 
by  the  abuse  of  mercury  in  infancy.  Other  authorities  regard  it  simply 
as  an  expression  of  defective  nutrition,  the  result  of  any  depressing 
influence  in  early  life. 

Loosening  of  the  Teeth  often  results  from  the  use  of  mercury,  and 
sometimes  from  taking  iodide  of  potassium.  The  teeth  become  loosened, 
too,  in  scurvy,  in  gangrenous  stomatitis,  and  in  diabetes ;  and  sometimes 
after  measles  and  scarlet  fever,  when  necrosis  of  the  jaw  may  also  ensue. 

G-rinding  of  the  Teeth,  commonest  by  far  in  children,  points,  as  a 
rule,  to  some  form  of  gastro-intestinal  irritation,  of  which  that  associated 
with  the  presence  of  worms  is  one.  But  it  also  occurs,  apart  from 
gastro-intestinal  irritation,  in  children  of  neurotic  temperament,  in 
whom  it  may  lead  to  bevelling  down  of  the  edges  of  the  teeth.  Rarely, 
grinding  of  the  teeth  is  met  with  in  the  adult  in  connection  with 
rheumatism,  gout,  and  hthsemic  conditions. 

THE  GUMS. 

The  gums  often  show  a  red  line  in  phthisis.  In  lead-poisoning  it  is 
common  to  find  a  blue  or  black  line  along  the  margin  of  the  gums ;  with 
the  aid  of  a  lens  the  line  is  seen  to  be  made  up  of  a  number  of  fine 
black  dots.  This  line  is  not  visible  when  the  teeth  are  kept  clean,  or 
where  they  are  absent.  Similar  purple  or  blackish  stains  may  be  seen 
on  the  inside  of  the  lips.  In  measles  the  gums  are  reddened,  and  often 
swell  and  bleed ;  white  films  are  also  constantly  seen,  as  if  the  surface 
had  been  painted  with  nitrate  of  silver. 

The  gums  are  pale  in  ansemia,  yellowish  in  jaundice,  and  reddened 
and  ulcerated  in  the  various  forms  of  stomatitis.  They  are  tender  and 
spongy  in  mercurial  salivation  and  in  scurvy ;  the  swelling  is  especially 
and  primarily  around  teeth,  and  does  not  affect  parts  where  there  are 
no  teeth  and  no  stumps. 

Sordes.  Thin  yellowish  or  thick  brown  or  black  crusts  occur  in 

typhoid  conditions.  They  are  found  on  the  exposed  surface  of  the 
teeth  and  lips.  In  haimorrhage  from  the  mouth,  black  crusts  are  seen 
on  the  gums  and  teeth. ^ 
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THE  MUCOUS  MEMBRANE  OF  THE  MOUTH. 

Colour. — It  is  pale  in  anasmia,  yellowish  in  jaundice,  livid  in  cyanosis, 
and  presents  local  alterations  in  stomatitis.  In  scarlet  fever  the  mucous 
membrane  is  a  bright  red ;  in  measles  a  patchy  redness  is  seen  on  the 
hard  and  soft  palates  and  on  the  inside  of  the  cheeks ;  in  purpura  there 
are  purplish  spots ;  and  in  smallpox  the  characteristic  eruption  is  often 
perfectly  distinct. 

In  Addison's  disease,  brownish  or  bluish-black  stains  and  streaks  may 
be  visible  on  the  buccal  mucous  membrane.  In  lead-poisoning,  too,  blue 
stains  are  occasionally  present  on  the  inside  of  the  cheeks. 

In  thrush  opaque  white  soft  specks  are  seen  on  the  tongue,  and  the 
mucous  membrane  of  the  cheeks  and  lips ;  they  look  like  particles  of 


Fio.  igg.-a,  Thrush  fungus ;  b,  conidia  ;  c,  epithelial  cells ; 
leucocytes ;  c,  debris.   (V.  Jakscli.) 

milk  curd,  but  cannot  be  wiped  off,  though  they  are  less  adherent  at  a 
later  stage;  usually  they  are  surrounded  by  a  red  areola,  and  when 
scraped  off,  the  mucous  membrane  is  left  raw  and  red,  or  there  may  be 
a  shallow  ulcer.  Thrush  is  most  commonly  met  with  in  hand-fed  babies 
being  an  expression  of  oral  catarrh,  produced  by  sour  milk  or  other 
fermentable  food.  In  neglected  atrophic  infants  not  only  specks  but 
large  white  patches  are  seen,  and  in  bad  cases  the  whole  of  the  mucous 
membrane  is  covered  with  a  white  or  grey  membrane.  Such  a  condition 
IS  of  grave  import.  In  adults  thrush  is  met  with  towards  the  end  of 
exhausting  disease,  especially  tuberculosis. 

If  a  scraping  be  placed  on  a  glass  slide  with  a  drop  of  liq.  potassa3 
or  glycerine,  and  examined  with  the  microscope,  the  spores  and  threads 
of    oidium.albicans  »  will  be  seen,  together  with  squamous  epithelium 
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leucocytes  and  detritus.  The  spores  are  oval,  sharply  contoured  little 
bodies,  and  are  often  attached  by  their  ends  to  form  groups  of  two  or 
three.  The  threads  are  branched  and  jointed  at  somewhat  long  in- 
tervals ;  at  the  end  of  each  limb  two  polar  highly  refracting  granules 
are  usually  visible. 

White  patches  due  to  diphtheritic  membranes  are  in  rare  cases 
present  in  the  interior  of  the  mouth. 

Ulceration. — In  teething-infants  not  only  redness  and  swelling  of 
the  gums  may  be  present,  but  also  small  shallow  ulcers,  or  in  an  earlier 
stage,  vesicles  with  a  red  areola  round  the  base. 

In  older  children,  often  rickety  and  ill  nourished,  one  sees  larger 
irregular  greyish  ulcers,  which  affect  chiefly  the  gums,  but  may  spi-ead 
to  the  tongue,  cheek  and  lips ;  the  gum  adjacent  to  the  ulcer  is  red 
and  swollen,  and  bleeds  easily  ;  the  teeth  become  loosened  ;  the  breath 
is  foul  and  salivation  copious. 

Also  in  young  children  debilitated  from  any  cause,  but  especially 
from  measles,  gangrenous  stomatitis  may  occur ;  here  a  greyish  ulcer 
is  detected  in  the  mucous  membrane  of  the  cheek,  corresponding  to  a 
hard  spot  in  the  substance  of  the  cheek,  or  the  ulcer  may  be  on  the 
gum,  especially  at  its  junction  with  the  cheek;  the  saliva  is  bloody,  and 
the  breath  has  a  gangrenous  odour.  A  brownish  or  black  slough  soon 
forms,  and  when  it  separates,  a  ragged  ulcer  is  left,  which  spreads 
rapidly,  and  may  affect  the  whole  side  of  the  mouth ;  boring  through 
the  cheek  it  meets  the  external  ulceration,  and  there  may  be  a  hole 
right  through  the  cheek.  The  gums  being  destroyed,  the  teeth  are 
loosened  and  the  jaw-bone  is  necrosed. 

Bleeding  from  the  cavity  of  the  mouth  does  not  occur  so  often  as 
from  the  nostrils.  It  is  met  with  in  stomatitis,  scurvy,  purpura  and 
in  hsemorrhagic  exanthemata.  Occasionally  it  occurs  in  the  later  stages 
of  Bright's  disease.  In  the  hsemorrhagic  diathesis,  also  sometimes  in 
leucocythsemia  and  in  lymphadenoma,  dangerous  hemorrhage  may 
follow  the  extraction  of  a  tooth. 

Xerostomia  or  Dry  mouth.— In  this  condition  the  secretions  of  the 
salivary  and  buccal  glands  are  arrested ;  the  mucous  membrane  of  the 
cheeks  and  palate  is  dry  and  glazed,  and  the  tongue  is  dry  and  some- 
times cracked.  The  general  health  may  be  good ;  sometimes  there  are 
nervous  symptoms,  sometimes  anaemia  is  present. 


SALIVA. 


Healthy  saliva  is  a  somewhat  opalescent,  slightly  glairy  fluid,  alka- 
line in  reaction,  and  with  a  specific  gravity  of  1002-1008.  It  contains 
albumin,  detected  by  boiling;  traces  of  mucin,  detected  by  citric  acid  ; 
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and  usually  a  minute  trace  of  potassium  sulphocyanide,  which  gives  a 
blood-red  colour  with  a  weak  solution  of  ferric  chloride  and  a  few  drops 
of  hydrochloric  acid.  Calcium  carbonate  is  readily  deposited  from  the 
normal  saliva,  and  forms  the  tartar  of  the  teeth,  and  occasionally  forms 
salivary  calculi.  The  most  important  extractive  is  ptyalin,  by  means 
of  which  saliva  is  able  to  convert  starch  into  sugar.  Thus,  if  a  little 
thin  starch  paste  be  added  to  saliva  in  a  test-tube,  and  kept  warm  for 
a  few  minutes,  the  presence  of  sugar  may  be  shown  by  Trommer's 
test. 

During  the  first  six  months  of  life  very  little  saliva  is  secreted,  and 
such  saliva  is  very  deficient  in  ptyalin. 

The  quantity  of  saliva  is  diminished  in  all  febrile  disease,  in  dia- 
betes, in  severe  diarrhoea,  and  frequently  in  cases  of  nephritis ;  also  after- 
taking  certain  drugs,  such  as  atropine  or  hyoscyamine.  The  quantity 
is  increased  in  all  inflammatory  conditions  affecting  the  mouth,  palate 
and  tonsils ;  in  hysteria,  pregnancy,  mania,  hydrophobia ;  and  after  the 
administration  of  mercurials,  pilocarpine,  bitters,  alkalies,  and  acids. 
An  excessive  secretion  is  not  uncommon  in  cases  of  chronic  gastritis. 
Occasionally  there  is   an   undue   flow   of   saliva   without  obvious 


cause. 


Qualitative  Changes.— The  saliva  is  acid  in  febrile  conditions,  in 
stomatitis,  and  sometimes  in  diabetes  mellitus.  In  scurvy  its  alkalinity 
is  greater  than  normal.  Much  urea  and  uric  acid  have  been  extracted 
m  cases  of  nephritis;  but  neither  bile  pigments  nor  sugar  have  yet 
been  detected  in  the  salivary  secretion.  The  saliva  of  infants  suffering 
from  thrush  contains  no  ptyalin.  Iodide  and  bromide  of  potassium 
pass  quickly  into  the  saliva  and  can  there  be  readily  detected. 

Hysterical  persons  sometimes  "put  up"  a  tolerably  uniformly 
coloured  fluid,  which  contains  blood  mixed  with  saliva,  and  shows 
microscopically  an  inordinate  amount  of  mouth  epithelium.  The  blood 
is  probably  derived  from  friction  of  the  gums. 

Microscopical  Examination  of  the  Contents  of  the  Mouth  — 
Normally  mucous  corpuscles  and  stratified  epithelium  are  found,  to- 
gether with  various  living  organisms,  such  as  micrococci,  bacilli  and 
spiroch^t^.  One  organism  closely  resembles  the  cholera  bacillus 
another  the  spirillum  of  relapsing  fever.  The  leptothrix  buccalis  is 
composed  of  long  bacilli,  which  give  a  purplish  colour  with  a  solution 
of  iodine  in  iodide  of  potassium;  it  is  readily  obtained  by  scraping  the 
tartar  on  the  teeth.  In  abnormal  conditions  affecting  the  mouth  micro 
organisms  are  found  in  great  numbers;  this  is  especially  the  case  when 
decomposition  occurs,  as  in  scurvy  and  mercurial  poisoning 
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THE  SOFT  PALATE,  FAUCES,  AND  PHARYNX. 

In  order  to  make  a  satisfactory  examination  of  the  throat,  two 
things  are  essential,  a  good  light  and  depression  of  the  tongue.  Some 
patients  can  voluntarily  depress  the  tongue  and  so  expose  the  back  of 
the  throat ;  others  only  by  taking  a  deep  inspiration,  or  by  saying 
"  Ah"j  but  in  most  cases  it  is  necessary  to  introduce  a  spatula  or  the 
handle  of  a  spoon  (or  in  children  the  finger),  in  order  to  depress  the 
tongue  and  obtain  a  complete  view  of  the  parts  behind.  When  good 
daylight  is  not  obtainable,  the  throat  may  be  well  illuminated  by  the 
simple  plan  suggested  by  Henoch  :  a  taper  or  candle,  with  a  bright 
table-spoon  behind  it,  is  held  in  one  hand,  while  the  tongue  is  depressed 
with  the  other  hand,  when  it  will  be  found  that  the  concave  side  of  the 
spoon  acts  as  a  good  reflector.^  To  inspect  the  superior  or  nasal  portion 
and  the  inferior  or  laryngeal  portion  of  the  pharynx,  a  laryngeal  mirror 
is  necessary ;  a  digital  examination  is  also  often  required. 

Colour. — The  natural  pale  red  of  the  uvula,  fauces  and  posterior 
wall  of  the  pharynx  is  deepened  in  all  inflammatory  conditions  whether 
of  a  simple  or  specific  nature.  A  general  increase  in  redness  is  seen  in 
ordinary  catarrh,  or  in  that  due  to  measles,  rotheln,  or  typhoid;  in 
scarlet  fever  the  colour  may  be  either  a  bright  or  dark  red  ;  in  erysi- 
pelas it  is  often  purple  and  shining.  In  the  second  stage  of  syphilis  a 
sharply  bounded  uniform  redness  is  frequently  present.  A  local  in- 
crease of  colour  is  seen  in  tonsillitis,  mainly  over  the  inflamed  tonsil ;  in 
granular  pharyngitis  the  openings  of  the  follicles  are  reddened,  and  in 
herpetic  sore  throat  the  mucous  membrane  around  the  vesicles  is  affected. 
In  retropharyngeal  abscess  the  posterior  wall  of  the  pharynx  is  red  and 
prominent.  In  tuberculous  cases  the  pharyngeal  wall  is  usually  pale  and 
often  exhibits  a  fine  network  of  injected  vessels,  with  an  intervening 
mucous  membrane  of  purulent  aspect.  A  patchy  redness  frequently 
precedes  ulceration.  In  post-nasal  catarrh  the  soft  palate  is  often 
injected,  and  contrasts  markedly  with  the  paler  mucous  membrane  of 
the  hard  palate. 

Swelling".  Tumefaction  is  often  general  and  uniform,  affecting 

the  soft  palate  and  fauces  equally;  in  many  cases,  however,  one  or 
other  part  is  picked  out,  thus  in  tonsillitis  both  the  tonsils  may  pro- 
ject as  red  globular  masses  which  may  meet  and  become  flattened  by 
mutual  pressure.  Quinsy  or  abscess  of  the  tonsil  is  at  first  a  one-.sided 
affection;  the  anterior  arch  of  the  palate  is  bulged  forward,  and 
fluctuation  may  be  felt  on  introducing  the  finger.    In  one  case  an 

1  A  match-box  with  one  side  concave  and  a  holder  for  the  lighted  match  is  now 
sold,  and  gives  very  good  illumination. 
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aneurysm  of  the  internal  carotid  projected  at  the  back  of  the  mouth ; 
it  was  mistaken  for  an  enlarged  tonsil  and  incised.  In  relaxed  throat 
and  in  oedematous  laryngitis,  the  uvula  is  apt  to  be  elongated  and 
swollen,  and  by  projection  into  the  pharynx  may  excite  vomiting,  or  by 
hanging  down  into  the  larynx  may  tend  to  suffocation. 

Elevations. — Vesicles  occur  in  herpes  of  the  pharynx,  and  may  be 
so  numerous  and  close  together  that  an  appearance  is  produced  similar 
to  that  of  a  diphtheritic  membrane  ;  a  herpetic  eruption  on  the  skin  or 
on  the  genitals  sometimes  alternates  with  the  pharyngeal  one.  The 
vesicles  of  chicken-pox  may  also  aflfect  the  throat.  Sometimes  the  soft 
palate  is  covered  with  small  translucent  granules  ;  this  occurs  in  in- 
fluenza, also  as  a  chronic  affection,  when  it  is  often  associated  with 
post-nasal  catarrh. 

Pustules  may  be  found  in  smallpox,  from  the  third  to  the  sixth  day 
of  eruption. 

Adenoid  Masses  about  the  size  of  millet  seeds  are  met  with  in  the 
vault  of  the  pharynx,  and  larger  masses  at  the  root  of  the  tongue ; 
in  the  former  position  they  give  the  mucous  membrane  a  granular 
appearance  (clergyman's  sore  throat).  On  introducing  the  finger  be- 
hind the  soft  palate  small  vegetations  may  be  recognised  by  their 
velvety  feel,  while  the  sensation  of  large  ones  has  been  compared  to 
that  of  a  bag  of  worms.  In  a  characteristic  case  the  aspect  of  a  child 
who  suffers  from  adenoids  is  peculiar;  the  expression  is  vacant,  the 
mouth  half  open,  the  face  elongated,  and  the  nose  narrow.  There  is 
noisy  breathing,  and  usually  some  impairment  of  hearing. 

Tumours. -Papillomata  are  the  commonest ;  gumma'ta  occasionally 
develop  under  the  mucous  membrane  of  the  posterior  wall ;  cancer  is 
very  rare. 

Calculi,  composed  of  phosphate  and  carbonate  of  lime,  sometimes 
project  from  the  follicles  of  a  tonsil. 

Exudation  varying  in  amount  is  seen  in  nearly  all  throat  affec- 
tions Yellowish- white  spots  of  inspissated  secretion,  projecting  from 
the  follicles  of  the  tonsils,  are  common  in  tonsillitis  whether  si.imle 
or  scarlatinal;  in  granular  pharyngitis  caseous  worms  can  often 
be  expressed  from  these  follicles.  The  above  mucoid,  purulent  or 
caseous  materials  may  be  readily  removed,  and  leave  a  more  or  'less 
intact  surface,  but  in  diphtheria  the  whitish  specks  or  patches  of 
membrane,  which  are  visible  at  the  back  of  the  throat,  and  which 
mainly  affect  the  palate  and  uvula,  are  adherent,  and  when  forcibly 
detached  leave  a  raw  and  often  a  bleeding  surface.  Ulcers  covered  by 
secretion,  and  patches  of  thrush  on  the  fauces,  may  present  a  close 
resemblance  to  diphtheritic  membrane;  but  a  careful  inspection  will 
■show  that  the  patches  of  true  diphtheria  are  elevated  above  tbe  surface 
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whereas  those  formed  by  ulceration  are  usually  slightly  depressed  ; 
and  in  the  case  of  thrush  the  microscope  will  reveal  the  parasitic  growth. 

At  the  same  time  it  must  be  admitted  that  the  diagnosis  of 
diphtheria  cannot  always  be  positively  determined  from  throat  in- 
spection alone.  When  the  membrane  lines  the  edges  of  the  uvula  and 
the  palatine  arch,  the  diagnosis  is  easy,  but  when  greyish  or  yellowish 
patches  of  exudation  are  limited  to  the  surface  of  red  swollen  tonsils, 
there  may  be  considerable  difficulty  in  deciding  whether  they  consti- 
tute true  membrane  or  are  merely  the  secretions  of  an  inflamed  and 
ulcerated  mucous  membrane,  as  in  the  case  of  scarlet  fever.  In 
doubtful  cases  of  this  kind  the  diagnosis  ^  has  to  be  based  on  concomi- 
tant phenomena;  thus  enlargement  of  the  superficial  cervical  glands 
out  of  all  proportion  to  the  apparent  intensity  of  the  faucial  affection, 
a  moderate  or  low  temperature,  and  the  presence  at  an  early  period  of 
albumin  in  the  urine,  would  be  indicative  of  diphtheria ;  while  slight 
enlargement  of  the  glands,  absence  of  albuminuria,  the  presence  of  a 
high  temperature  and  rapid  pulse  would  suggest  that  the  throat  con- 
dition depended  either  on  scarlatinal  or  on  some  other  poison  than  that 
of  diphtheria. 

Ulceration.— Small  superficial  ulcers  are  found  on  the  tonsils  in 
acute  tonsillitis,  in  scarlet  fever,  in  diphtheria,  in  ulcerated  sore  throat, 
and  occasionally  as  a  result  of  catarrhal  or  follicular  pharyngitis. 
They  also  follow  the  rupture  of  herpetic  vesicles.  Shallow  ulcers  form 
on  the  posterior  pharyngeal  wall  in  catarrhal  pharyngitis;  on  the 
mucous  patches  of  secondary  syphilis ;  also  in  tertiary  syphilis,  when 
they  are  often  serpiginous  in  outline,  have  irregular  jagged  edges,  and 
occupy  mainly  the  soft  palate.  In  phthisis,  lenticular  ulcers  occur  on 
the  lateral  walls  and  spread  to  the  posterior  wall  of  the  pharynx,  to 
the  soft  palate,  and  to  the  roof  of  the  mouth;  they  have  greyish 
caseous  floors,  and  thick  congested  edges,  and  small  grey  nodules  are 
often  to  be  seen  in  the  immediate  neighbourhood. 

Deep  ulceration  occurs  in  severe  scarlet  fever,  in  diphtheria,  in 
smallpox,  and  very  rarely  as  a  result  of  cancer.  In  tertiary  syphilis 
deep  non-symmetrical  perforating  ulcers  are  common ;  they  eat  away 
the  soft  palate,  uvula,  fauces,  and  back  of  the  pharynx,  laying  bare  it 
may  be  the  bones  of  the  palate  or  the  vertebras.  Sometimes  they  lead 
to  cicatricial  contraction  of  the  pharynx.  Such  destructive  ulceration 
occurs  in  hereditary  as  well  as  in  acquired  syphilis ;  and  it  may  be 
safely  asserted  that  most  chronic  ulcers  of  the  tonsils  and  soft  palate 
are  of  syphilitic  origin. 

1  A  piece  of  the  false  membrane  should  be  removed  from  the  throat  and  examined 
microscopically  for  the  Klebs-Loffler  bacillus  ^culture-tube  preparations  should  also 
be  examined. 


THE  CESOPHAGUS. 


293 


Gangrene  of  the  fauces  may  occur  in  bad  cases  of  scarlet  fever, 
diphtheria,  or  smallpox,  and  very  rarely  from  the  mere  intensity  of 
ordinary  inflammation. 

THE  (ESOPHAGUS. 

Anatomical  Relations. — The  oesophagus  begins  at  the  cricoid 
cartilage  opposite  the  sixth  cervical  vertebra.  It  lies  to  the  left  of  the 
spine  down  to  the  fifth  or  the  sixth  dorsal  vertebra,  then  it  crosses  to 
the  right  side,  but  finally  turns  again  to  the  left  side,  and  passes 
through  the  diaphragm  to  open  into  the  stomach  at  about  the  level 
of  the  eleventh  dorsal  vertebra. 

The  length  of  the  oesophagus  in  the  adult  is  about  ten  inches.  In 
passing  a  sound,  the  distance  from  the  incisor  teeth  to  the  cardiac 
orifice  of  the  stomach  is  from  sixteen  to  seventeen  inches.  The  left 
bronchus  crosses  the  oesophagus  opposite  the  union  of  the  fourth  and 
fifth  dorsal  vertebrse,  or  at  a  distance  of  about  eight  inches  from  the 
incisor  teeth.  Above  this  point  the  oesophagus  is  in  relation  with  the 
trachea  and  the  recurrent  laryngeal  nerves ;  below,  with  the  bronchial 
glands,  the  aorta,  pleurse  and  pericardium. 

Examination  of  the  (Esophag-US. — in  investigating  a  case  of 
suspected  oesophageal  disease,  symptoms  are  usually  of  more  value  than 
the  results  of  physical  examination.  As  to  the  latter,  careful  palpation 
with  a  sound  is  of  primary  importance;  inspection  and  auscultation 
are  occasionally  useful,  but  percussion  is  not  required.  In  all  cases  a 
thorough  physical  examination  of  the  thoracic  organs  is  essential,  and 
careful  observations  should  be  made  with  regard  to  the  general  nutri- 
tion of  the  body. 

Inspection. — Rarely  the  oesophagus  may  present  a  sac-like  en- 
largement in  the  neck,  usually  on  the  left  side;  during  meal-times 
this  diverticulum  will  enlarge  and  give  a  dull  note  to  percussion, 
and  when  emptied  by  compression  rumbling  or  splashing  noises  may 
be  heard.  A  very  large  sac  sometimes  presses  on  the  trachea  and  causes 
choking  sensations. 

Palpation. — Puffiness  of  the  neck,  and  a  sense  of  crepitation  to 
the  fingers,  owing  to  the  presence  of  air  in  the  subcutaneous  tissues, 
may  follow  a  sudden  rupture  or  gradual  perforation  of  the  thoracic 
portion  of  the  oesophagus. 

In  rare  cases  the  right  radial  pulse  has  been  found  to  be  much 
weaker  than  the  left  pulse,  and  especially  during  the  act  of  swallowing; 
this  is  explained  by  the  abnormal  origin  of  the  right  subclavian  from 
the  left  side  of  the  arch  of  the  aorta,  and  its  passage  to  the  right 
between  the  spine  and  the  oesophagus. 
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Diagnosis  is  often  much  aided  by  the  introduction  of  a  sound  or 
bougie.  This,  which  should  not  be  thicker  than  three-quarters  of  an 
inch,  is  first  warmed,  and  then  moistened  with  glycerine.  It  should 
be  passed  to  the  posterior  wall  of  the  pharynx,  and  then  pushed  gently 
onwards,  the  patient's  head  being  inclined  forwards  to  keep  the  bougie 
out  of  the  larynx.  During  its  introduction  the  following  points  should 
be  observed  : — 

(i.)  Whether  there  is  any  pain,  and  whether  it  is  limited  to  a 
particular  spot ;  this  would  indicate  inflammation,  which  is  usually 
caused  by  local  irritants  ;  or  ulceration,  which  is  commonly  the  result 
of  direct  injury  from  some  foreign  body. 

(2.)  Whether  any  hindrance  is  encountered.  Obstruction  is  usually 
due  to  spasm,  which  is  often  set  up  by  the  sound  itself,  especially  in 
hysterical  subjects.  When  the  passage  of  the  sound  is  resisted,  it 
should  be  allowed  to  rest  for  a  few  seconds,  and  then  again  pushed 
gently  on,  but  if  still  hindered  a  smaller  sound  should  be  tried.  The 
size  of  a  stricture  may  be  estimated  from  the  diameter  of  the  sound 
which  passes  through  it;  its  site  by  the  length  of  sound  introduced, 
measuring  from  the  incisor  teeth.  The  most  common  cause  of  organic 
stricture  is  cancer,  the  calibre  of  the  tube  being  uarrowed  to  some 
extent  by  thickening  of,  and  by  nodular  projections  from  its  wall.  In 
cancer,  however,  there  is  not  usually  much  post-mortem  evidence  of 
stricture,  and  the  obstruction  during  life  is  chiefly  due  to  paralysis  of 
the  wall  at  the  seat  of  malignant  ulceration,  as  well  as  to  a  spasmodic 
contraction  of  the  part  above.  The  most  common  site  is  probably  near 
the  bifurcation  of  the  trachea.  Other  causes  of  stricture  are  cicatrices, 
following  the  ulcerations  produced  by  swallowing  acids  or  alkalies,  or 
possibly  by  syphilis ;  the  tube  may  be  also  narrowed  by  outside  pressure 
as  from  enlarged  glands,  an  aortic  aneurysm,  or  a  mediastinal  tumour. 

(3.)  Any  material  adhering  to  the  sound  should  be  examined  micro- 
scopically for  evidence  of  blood,  pus,  cancer-cells  or  nests,  thrush- 
fungus,  &c. 

(4.)  Sometimes  the  lateral  movements  of  the  sound  are  felt  to  be 
very  free ;  this  indicates  dilatation  of  the  tube,  which  may  occur  either 
above  or  below  a  stricture,  and  also  more  diffusely  in  cases  of  paralysis. 

Precautions. — (1.)  Before  passing  an  oesophageal  bougie,  the  possi- 
bility of  the  obstruction  in  the  oesophagus  being  due  to  compression 
from  an  aneurysm  should  be  considered,  for  the  arterial  and  oesophageal 
coats  may  form  but  a  thin  partition  which  would  be  easily  broken 
through  by  the  forcible  pushing  of  a  bougie ;  if  this  occurred,  fatal 
haemorrhage  would  ensue.  Sometimes  a  pulsating  movement  of  the 
sound  gives  a  warning  to  the  physician. 

(2.)  There  is  less  risk  of  the  sound  entering  the  larynx,  but  this 
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may  occui-  when  the  epiglottis  is  paralysed  and  when  there  is  anaesthesia 
of  the  laryngeal  mucous  membrane ;  then  there  is  great  danger,  for  no 
cough  warns  the  operator.  If  in  such  a  case  dyspnoea  follows  the 
introduction  of  a  sound,  this  should  be  at  once  removed ;  and  if  re- 
introduced, the  forefinger  of  the  left  hand  should  first  be  passed  far 
back  in  order  to  push  down  the  paralysed  epiglottis. 

(3.)  Occasionally  bony  thickening  of  the  rings  of  the  trachea  or  a 
congenital  stricture  of  the  pharynx  furnish  obstacles  to  the  passage  of 
the  sound,  and  tend  to  divert  its  course  into  the  larynx. 

(4.)  Sometimes  the  obstruction  is  constituted  by  a  diverticulum  in 
the  oesophagus,  and  there  may  be  considerable  difficulty  in  finding  the 
natural  channel. 

Auscultation. — Normally,  on  listening  with  the  stethoscope  to  the 
left  side  of  the  neck,  a  short  gurgling  sound,  or  a  series  of  gurgles,^  is 
heard  during  the  act, of  swallowing,  and  a  similar  but  fainter  sound  is 
audible  lower  down  on  the  left  side  of  the  six  upper  dorsal  verte- 
brae. By  keeping  a  finger  over  the  hyoid  bone,  the  time  between  the 
commencement  of  swallowing  and  the  sound  heard  in  the  back  may 
be  estimated  ;  this  interval  will  be  found  to  be  longer,  and  the  gurgling 
sound  to  be  more  prolonged  and  weaker  than  normal,  in  cases  of  stric- 
ture— the  oesophagus  being  auscultated  below  the  stricture.  On  listen- 
ing in  front  over  the  space  between  the  xiphoid  cartilage  and  the  left 
costal  arch,  two  noises  are  heard  in  health — one  at  the  commencement 
of  swallowing  and  another  six  or  seven  seconds  later  ;  the  latter  is 
more  delayed  and  more  prolonged  in  paralysis  of  the  oesophagus. 

THE  ABDOMEN. 

Divisions  and  Contents.  —  For  descriptive  purposes  the  ab- 
domen is  conveniently  divided  into  nine  unequal  regions  by  four 
lines,  two  of  which  are  horizontal  and  two  vertical.  The  upper  hori- 
zontal line  is  drawn  across  the  body  between  the  lowest  points  of  the 
costal  arches,  the  lower  one  between  the  anterior  superior  spines  of  the 
iliac  crests.  The  two  vertical  lines  are  drawn  upwards  from  the  middle 
of  Poupart's  ligament.  The  regions  thus  marked  out  are  shown  in  the 
accompanying  diagram.  The  three  upper  ones  are  bounded  above  by 
the  diaphragm. 

The  Right  Hypochondrium  contains  the  right  lobe  of  the  liver,  with 
the  gall  bladder  and  the  hepatic  flexure  of  the  colon.  Deeper  in.  this 
region  lie  the  first  and  tecond  portions  of  the  duodenum,  and  still 
deeper  the  supra-renal  capsule  and  the  top  of  the  right  kidney. 

'  These  Bound  like  bubbling  rales,  and,  when  audible  over  the  upper  part  of 
the  interscapular  region,  may  lead  .1  careless  observer  to  diagnose  disease  of 
the  lungs. 
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In  the  Epigastric  region  are  situated  the  body  and  pyloric  end  of 
the  stomach  and  the  left  lobe  of  the  liver ;  behind  the  stomach  are  the 
hepatic  vessels,  the  pancreas,  the  coeliac  axis,  and  the  semi-lunar 
ganglia. 

In  the  Left  Hypochondrium  are  the  cardiac  end  of  the  stomach,  the 
spleen,  the  splenic  flexure  of  the  colon  and,  more  deeply,  the  top  of  the 
left  kidney  with  its  capsule. 

The  Lumbar  regions  are  occupied  by  the  kidneys,  the  colon  and 
portions  of  the  small  intestine. 

Along  the  upper  part  of  the  Umbilical  region  the  transverse  colon 
passes,  and  deeper  than  this  is  the  third  portion  of  the  duodenum ;  but 
the  greater  part  of  this  region,  and  of  the  Hypogastrium,  is  filled  by 
the  coils  of  the  small  intestine,  together  with  the  mesentery,  vessels 
and  glands.    The  aorta  divides  opposite  to  and  a  little  to  the  left  of 


Fig.  200. — Showing  the  Anatomical  Regions  of  the  Abdomen. 

the  navel  (see  Fig.  90).  A  distended  bladder  or  a  gravid  utei'us  may 
reach  the  hypogastrium. 

In  the  left  iliac  i-egion  is  placed  the  sigmoid  flexure  of  the  colon  ; 
in  the  right,  the  caecum,  with  the  vermiform  appendix. 

Symptoms  of  Disease  within  the  Abdomen.— In  most  cases 

of  abdominal  disease  the  symptoms  from  which  a  patient  suffers  are 
referred  to  the  abdomen,  or  to  disturbance  of  the  functions  of  some  of 
its  viscera,  but  it  is  important  to  remember  that  this  is  not  always  the 
case.  For  example,  palpitation  or  irregularity  in  the  action  of  the 
heart  may  be  the  chief  manifestation  of  dyspepsia ;  convulsions  may 
be  produced  by  a  worm  in  the  intestines ;  tetany  is  occasionally  the 
most  prominent  phenomenon  in  gastric  dilatation ;  and  a  condition 
similar  to  pernicious  anaemia  is  sometimes  associated  with  atrophy 
of  the  stomach.    Many  abdominal  diseases  tend  to  produce  mental 
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depression,  and  sometimes  actual  melancholia.  The  author  can  recall 
one  case  of  cancer  implicating  the  posterior  wall  of  the  stomach, 
in  which  the  prominent  symptoms  for  many  months  were  those  of 
neurasthenia. 

On  the  other  hand,  symptoms  referable  to  the  abdomen  may  be 
initiated  by  disease  elsewhere ;  thus  pain  in  the  front  or  side  of  the 
abdomen  may  be  due  to  pleurisy  or  to  spinal  caries ;  vomiting  may 
result  from  acute  pericarditis,  or  from  a  tumour  in  the  brain ;  intense 
paroxysmal  pain  in  the  epigastrium,  associated  with  severe  vomiting, 
may  be  the  chief,  possibly  the  only,  symptom  in  the  early  stages  of 
locomotor  ataxy. 

These  observations  show  how  necessary  it  is  to  make  a  careful  study 
of  all  the  symptoms  presented  by  a  case,  and  how  important  it  is  to 
keep  our  minds  open  and  free  from  bias,  not  forgetting  that  pain  in 
the  abdomen  may  depend  on  lesions  elsewhere,  and  that  nervous 
phenomena  such  as  convulsions,  vertigo,  or  mental  disturbance  may  be 
closely  related  to  disease  of  some  abdominal  organ. 

With  regard  to  pain,  its  site,  characters  and  associations  require 
investigation.  In  abdominal  disease,  pain  reaches  its  greatest  severity 
in  acute  peritonitis,  and  in  the  colic  of  intestinal  obstruction  and  of 
renal,  or  biliary,  calculus.  The  time  relations  of  pain,  whether  con- 
stant, intermittent,  or  periodic,  its  connections  with  the  taking  of  food, 
with  vomiting,  with  the  passing  of  urine  or  of  faeces,  are  also  points  to 
be  elicited.  Thus  the  pain  of  uterine  disease  is  often  periodic;  that 
of  renal  or  of  biliary  colic  may  begin  and  end  abruptly ;  that  of  gastric 
ulcer  usually  ensues  some  time  after  taking  food  ;  while  that  depen- 
dent on  cancer,  or  on  aneurysm,  may  be  more  or  less  constant. 

In  a  similar  manner  the  occurrence  of  vomiting,  any  peculiarities 
relating  to  digestion,  to  micturition,  to  defsecation,  are  other  questions 
that  may  require  detailed  investigation. 

The  mode  of  onset  and  course  of  the  symptoms,  before  the  patient 
came  under  observation,  often  throw  light  on  the  nature  and  situation 
of  the  lesion.  Thus  the  abrupt  onset  of  colicky  pain  while  the  patient 
is  walking  or  performing  an  action  may  be  the  earliest  sign  of  acute 
intestinal  obstruction ;  gradual  and  progressive  weakness  and  wasting 
are  often  striking  facts  in  the  history  of  abdominal  cancer  or  of 
tuberculosis. 

Questions  should  be  asked  regarding  the  previous  health  of  the 
pjcitient,  or  any  former  illness,  or  any  operations  that  may  have  been 
performed.  A  history  of  syphilis,  for  example,  may  give  a  clue  to  the 
■nature  of  a  nodular  liver ;  a  history  of  symptoms  pointing  to  previous 
attacks  of  intra-abdominal  inflammation  may  elucidate  the  cause  of  an 
obscure  case  of  intestinal  obstruction,  and  so  on.    The  habits,,  occupa- 
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tion  and  place  of  residence  should  also  be  ascertained.  In  illustration 
it  will  suffice  to  mention  the  relation  of  cirrhosis  of  the  liver  to  over- 
indulgence in  alcohol ;  the  colic  and  symptoms  of  intestinal  obstruction 
sometimes  due  to  lead-poisoning  ;  and  the  bearing  of  residence  abroad 
on  the  possibility  of  an  obscure  abdominal  swelling  being  an  hydatid 
cyst,  or  of  an  enlargement  of  the  liver  being  caused  by  an  abscess. 

Inspection  of  Abdomen. — The  abdomen  may  present  a  perfectly 
healthy  appearance,  even  when  one  of  its  organs  is  extensively  diseased; 
but  as  a  rule  disease  within  its  cavity  is  accompanied  by  some  change — 
it  may  be  a  slight  one  —  in  the  colour,  form,  or  movements  of  its 
surface.  On  the  other  hand,  when  its  contents  are  healthy,  the  abdo- 
men may  look  abnormal  in  consequence  of  some  general  disease,  or  of 
a  lesion  in  another  part  of  the  body. 

Whenever  possible  the  patient  should  be  examined  in  the  standing 
posture,  the  abdominal  walls  being  carefully  inspected  and  palpated 
behind  as  well  as  in  front.  This  method  is  of  great  value,  especially 
as  regards  the  question  of  symmetry,  and  should  always  precede 
examination  of  the  patient  when  lying  down. 

Shape  and  Size. — In  health  the  form  of  the  abdomen  varies  greatly 
in  different  individuals.  It  is  more  protuberant  in  women  and  children 
than  in  adult  males,  while  in  old  age  it  often  becomes  very  small  and 
shrunken. 

A  Uniform  General  Enlargement  may  be  due  : — 

1.  To  a  fatty  condition  of  the  abdominal  walls  or  of  the  mesentery; 
or  to  oedema  of  the  abdominal  walls. 

2.  To  ascites,  i.e.  an  effusion  of  liquid  into  the  peritoneal  sac.  In 
ascites  the  shape  of  the  abdomen  varies  with  change  of  posture,  the 
lowest  part  being  the  most  prominent.  A  small  quantity  of  fluid  is 
indicated  only  by  lateral  bulging  in  the  flanks.  A  large  quantity  not 
only  bulges  the  flank,  but  rounds  the  anterior  aspect  of  the  belly, 
pushes  outward  the  lower  ribs,  and  causes  the  whole  abdomen  to 
become  barrel-shaped;  the  umbilicus  is  frequently  stretched,  and  the 
whole  surface  exceedingly  tense. 

3.  To  meteorism,  i.e.  distension  of  the  bowel  by  gas.  Great  en- 
largement of  the  abdomen,  caused  by  excessive  meteorism,  is  often 
a  conspicuous  feature  in  cases  of  stricture  involving  the  rectum  or 
the  sigmoid  flexure. 

4.  Rarely  to  gas  in  the  peritoneal  cavity.  In  the  last  two  conditions 
a  change  in  the  posture  of  the  patient  does  not  affect  the  shape  of  the 
abdomen. 

5.  To  great  enlargement  of  the  uterus,  as  in  advanced  pregnancy, 
of  the  ovary,  spleen,  bladder,  or  other  organ ;  or  to  a  retro-peritoneal 
growth. 
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Unsymmetrical  Enlargements  are  caused  : — 

1.  By  distension  of  the  stomach,  or  of  a  portion  of  the  bowel ;  or  by 
an  increase  in  size  of  any  of  the  other  viscera. 

2.  By  tumours  of  the  various  organs,  or  of  other  structures  within 
the  abdomen,  or  in  its  parietes. 

Depression  of  the  diaphragm,  too,  from  intra-thoracic  disease  tends 
to  protrude  the  abdominal  wall ;  thus  a  general  fulness  may  be  observed 
in  emphysema,  a  local  fulness  below  the  costal  arch  when  there  is 
effusion  into  the  pleura  on  the  same  side. 

Retraction. — A  diminution  in  volume  of  the  abdomen  is  observed  as 
a  sign  of  general  emaciation  ;  also  in  lead-poisoning,  and  in  stricture  of 
the  oesophagus  or  at  the  cardiac  end  of  the  stomach.  In  children  suffer- 
ing from  basilar  meningitis  a  boat-shaped  hollow  is  frequently  noticeable. 

Movements. — In  addition  to  the  movements  of  respiration,  the 
abdominal  parietes  may  be  afifected  by  the  peristaltic  movements  of  the 
stomach  and  intestines,  by  pulsatory  movements  of  the  heart  and  aorta, 
or  by  the  movements  of  the  foetus  in  the  gravid  uterus. 

The  Respiratory  Movements  are  increased  when  those  of  the 
thorax  are  restricted,  in  emphysema,  pleuritic  effusion,  and  extensive 
consolidation  of  the  luns. 

They  are  diminished  in  pericarditis  and  diaphragmatic  pleurisy ;  in 
peritonitis,  or  other  painful  affections  of  the  abdominal  organs.  When 
the  diaphragm  is  paralysed,  the  hypochondriac  regions  sink  in  when 
a  deep  inspiration  is  taken,  but  no  other  abdominal  movement  is 
observed.    (See  p.  165.) 

Peristaltic  Movements  are  but  rarely  visible  in  health.  They  in- 
dicate distension  of  the  stomach  or  intestines,  together  with,  in  many 
cases,  hypertrophy  of  their  walls.  Thus  in  stricture  of  the  pylorus, 
when  the  stomach  becomes  dilated  and  its  walls  thickened,  the  greater 
curvature  is  often  visible  below  the  level  of  the  navel,  and  peristaltic 
waves  may  be  seen  passing  from  left  to  right,  and  occasionally  even 
in  the  opposite  direction.  In  cases  of  narrowing  or  of  occlusion  of  the 
intestine,  the  extent  of  the  peristaltic  movements  may  furnish  useful 
information  as  to  the  seat  of  the  lesion. 

Pulsating  Movements  may  be  due  to  aneurysm  of  the  abdominal 
aorta,  or  to  tumours  lying  over  this  vessel ;  abdominal  pulsation  fre- 
quently occurs  in  anaemic  or  in  nervous  subjects.  Epigastric  pulsation 
has  been  already  mentioned  (see  p.  229).  Occasionally  in  advanced 
ascites  the  heart's  impulse  may  be  visible  as  a  superficial  wave  passing 
over  the  surface  of  the  abdomen. 

The  Umbilicus,  lower  in  children  than  in  adults,  becomes  everted, 
or  even  obliterated  in  ascites,  pregnancy,  or  other  conditions  which 
distend  the  abdomen.    Distension  of  the  iipper  part  is  apt  to  lower 
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the  position  of  the  umbilicus;  distension  of  the  lower  part  to  raise  it. 
In  oedema  of  the  abdominal  parietes  it  is  often  sunk  below  the  surface. 
It  may  be  protruded  by  a  hernia,  or  its  tissues  may  be  infiltrated 
and  thickened  by  a  new  growth ;  thus  it  is  sometimes  concomitantly 
affected  by  cancer  in  cases  of  cancer  of  the  stomach  or  the  omentum.  A 
ftecal  fistula  may  form  at  the  umbilicus  in  connection  with  tubercular 
disease  of  the  intestine;  in  rare  cases  it  may  be  due  to  a  patent 
Meckel's  diverticulum, 

A  Dilatation  of  the  Superficial  Veins  points  to  engorgement  of  the 
portal  system,  which  may  be  caused  by  disease  of  the  terminal  branches 
of  the  portal  vein,  as  in  alcoholic  cirrhosis  of  the  liver ;  by  disease  of  or 
pressure  on  the  trunk  of  this  vein  or  the  inferior  vena  cava.  In  the 
last  case  the  veins  of  the  lower  limb  become  enlarged,  and  usually  there 
is  some  oedema.  In  chronic  dilatation  of  the  stomach  the  superficial 
veins  of  the  lower  part  of  the  abdomen  are  frequently  very  conspicuous. 

The  Skin  is  often  pigmented  during  pregnancy,  especially  around 
the  navel  and  lower  part  of  the  linea  alba ;  and  still  more  markedly  in 
Addison's  disease ;  also  in  other  forms  of  chronic  abdominal  disease, 
as  tubercle,  cancer  and  malaria.  White  or  bluish  lines  {line<x  alhi- 
cantes),  together  with  a  bluish-white  colour  of  the  general  surface,  are 
met  with  as  a  result  of  great  or  repeated  distension  of  the  abdomen. 

Palpation  of  the  Abdomen. — In  the  investigation  of  abdominal 
disease,  palpation  is  by  far  the  most  valuable  method  of  examination. 
To  carry  it  out  efficiently  the  abdominal  muscles  should  be  relaxed, 
and  this  is  best  attained  as  follows : — 

(i.)  The  patient  should  lie  on  his  back  with  his  shoulders  well 
raised  and  supported,  the  chin  touching  the  sternum  and  the  knees 
drawn  up.    He  should  be  instructed  not  to  hold  his  breath. 

(2.)  The  examiner's  hand,  previously  warmed,  should  be  placed 
gently  on  the  abdomen,  and  then  pressed  in  evenly  and  firmly  while 
the  patient  is  engaged  in  conversation,  or  after  he  has  made  a  forcible 
expiration.  In  this  way  the  abdominal  cavity  may  be  pretty  thoroughly 
explored. 

(3.)  Occasionally,  owing  to  unyielding  tension  of  the  recti  muscles, 
the  administration  of  chloroform  is  required.  In  children,  for  example, 
deep-seated  glandular  mischief  may  be  discovered,  which  was  not 
perceptible  before  chloroform  was  given. 

Success  in  palpation  is  also  much  aided  by  previously  emptying  the 
bladder  and  rectum. 

Normally  the  surface  of  the  abdomen,  while  generally  soft  and 
yielding  to  pressure,  is  somewhat  firm  over  the  recti  muscles,  and  in 
the  epigastrium  over  the  liver.  By  deep  pressure  the  kidneys,  aorta, 
and  even  the  vertebral  column  may  frequently  be  felt. 
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Pain  on  Pressure. — This  occurs  in  all  inflammatory  conditions 
affecting  the  walls  or  contents  of  the  abdomen.  General  tenderness 
is  usually  due  to  inflammation  of  the  peritoneum,  but  may  occur  in 
hysterical  subjects,  when  there  will  probably  be  hypersesthesia  in  other 
parts.  Localised  tenderness  is  significant  of  an  affection  of  some 
underlying  structure ;  but  it  may  result  from  irritation  of  any  portion 
of  the  sensory  tract  between  the  skin  and  the  spinal  cord,  as  from 
herpes  zoster,  pleurisy,  or  pachymeningitis.  Tenderness  in  the  epi- 
gastrium occurs  in  cases  of  abdominal  aneurysm,  in  incipient  caries  of 
the  spine  and  in  gastric  ulcer.  It  is  to  be  borne  in  mind  that,  in  the 
absence  of  disease,  firm  pressure  with  the  tips  of  the  fingers  on  the 
epigastrium  causes  pain. 

Resistance. — As  a  rule,  the  sensation  of  increased  resistance  to 
palpation  is  an  indication  that  some  morbid  change  exists  beneath  the 
part  palpated ;  its  presence  and  position  should  be  carefully  observed, 
for  it  may  be  the  only  palpable  sign  of  a  deep-seated  lesion.  Hard 
tense  muscles,  however,  are  met  with  in  hysterical  or  neurotic  subjects 
apart  from  internal  disease ;  they  are  frequently  associated  with  dis- 
tinct swelling,  caused  partly  by  local  distension  of  the  intestine,  and 
partly  by  muscular  contraction.  Sometimes  a  dull  note  is  obtained 
over  the  prominence,  which  thus  may  greatly  resemble  a  new  growth. 
But  these  "  phantom  tumours  "  come  and  go,  and  usually  disappear 
when  chloroform  is  administered,  or  when  flatus  is  removed  by  means 
of  a  tube  passed  into  the  rectum.  At  the  same  time,  it  must  be 
remembered  that  in  many  cases  phantom  tumours  are  of  reflex  origin, 
being  associated  with  an  inflammatory  process,  such  as  pelvic  peri- 
tonitis, or  with  some  other  internal  lesion.  Hence  it  is  necessary  in 
such  cases  to  make  a  careful  examination  of  both  the  pelvic  and  the 
abdominal  organs. 

In  ordinary  colic  the  abdominal  wall  becomes  hard,  knotty  and 
retracted,  whereas  in  lead  colic  it  may  be  soft  and  supple. 

Fluctuation. — The  sense  of  fluctuation  often  enables  us  to  determine 
the  presence  of  an  excess  of  liquid  in  the  peritoneal  cavity.  Fluctuation 
is  best  obtained  by  laying  one  hand  flat  on  one  side  of  the  abdomen, 
while  the  opposite  side  is  sharply  tapped  or  filliped  with  the  fingers  of 
the  other  hand.  It  is  most  marked  when  the  fluid  is  abundant,  and  the 
abdominal  wall  is  thin  and  tense;  but  when  the  quantity  of  fluid  is  exces- 
sive, the  feeling  of  fluctuation  may  be  indistinct.  If  only  a  little  fluid 
is  present,  the  patient  should  lean  well  forwards,  or  rest  on  his  elbows 
and  knees — then  fluctuation  may  possibly  be  elicited  over  a  limited 
area.  No  sensation  of  fluctuation  is  present  when  the  peritoneal 
exudation  is  encysted,  unless  the  containing  cavity  is  of  large  size. 

Tumours. — When  a  distinct  swelling  is  present,  its  position,  size, 
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shape,  consistence  and  mobility  should  be  investigated,  and  we  should 
also  endeavour  to  determine  its  connections  and  the  nature  of  any 
pulsation  that  may  be  felt.  Most  of  these  characteristics  are  sub- 
sequently discussed  in  relation  to  the  examination  of  the  individual 
viscera ;  but  it  is  convenient,  at  the  outset,  to  notice  a  few  points  of 
general  importance  in  connection  with  abdominal  tumours. 

1.  Influence  of  the  Respiratory  Movements.— Any  tumour  which  is 
connected  directly  or  indirectly  with  the  diaphragm  may,  as  a  rule,  be 
felt  to  rise  and  fall  during  inspiration  and  expiration.  Thus,  tumours 
of  the  liver  and  spleen  descend  when  a  deep  inspiration  is  taken,  while 
tumours  of  the  stomach  and  bowels  are  commonly  uninfl-uenced  by  it. 

2.  Pulsation.— ( I.)  An  aneurysm  of  the  abdominal  aorta  communi- 
cates a  distinct  heaving  impulse  to  the  hand,  and  a  more  or  less  defined 
tumour  is  to  be  felt,  which  with  each  pulsation  will  separate  the  fingers 
applied  to  its  sides.  Its  site  is  usually  above  and  to  the  left  of  the 
umbilicus,  but  it  may  take  up  any  position  on  the  left  side,  and  even 
in  rare  cases  be  present  on  the  right  side. 

(2.)  Increased  aortic  pulsation,  frequently  met  with  in  anfemic  sub- 
jects, in  severe  chronic  dyspepsia,  and  in  young  women  of  nervous 
temperament,  is  not  expansile,  and  consequently  lateral  pulsation  is 
not  perceptible.  This  condition  is  a  common  one,  and  it  is  a  good 
practical  rule  to  exclude  abdominal  aneuryt-m  when  the  presence  of 
expansile  pulsation  is  doubtful. 

{3.)  Tumours  often  receive  an  impulse  from  the  aorta,  but  they 
rarely  present  lateral  pulsation  ;  when  the  patient  rests  on  his  elbows 
and  knees,  the  tumour  falls  away  from  the  aorta,  and  its  pulsation 
ceases. 

3.  Position. — The  situation  of  a  tumour  does  not  necessarily  corre- 
spond to  the  normal  position  of  the  organ  or  tissue  involved  by  it ;  for 
example,  a  cylindrical  swelling  in  the  left  flank  may  be  due  to  an 
ileocsecal  intussusception ;  a  small  hard  mass  below  the  left  costal  arch 
to  cancer  of  the  pylorus. 

Swellings  of  the  abdominal  parietes  have  also  to  be  distinguished 
from  others  arising  within  the  abdominal  cavity  ;  the  former  are  more 
superficial,  are  more  easily  felt  when  the  patient  is  on  his  hands  and 
knees,  and  often  become  more  apparent  when  the  patient  contracts  the 
contiguous  abdominal  muscles  by  raising  himself  from  the  bed  without 
the  help  of  his  hands. 

Lastly,  the  possibility  that  an  abdominal  swelling  is  merely  a  faecal 
accumulation  should  always  be  considered,  and  hence,  before  arriving 
at  a  positive  conclusion  with  regard  to  any  abdominal  tumour,  it  is 
highly  advisable  to  thoroughly  empty  the  bowels.    (See  Intestine.) 

Mensuration. — This  is  used  to  determine  the  girth  of  the  abdomen. 
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and  thus  any  alterations  in  its  size,  as  in  cases  of  ascites,  may  be  re- 
corded from  time  to  time.  In  certain  cases  it  is  desirable  to  measure 
the  distance  of  the  umbilicus  from  the  ensiform  cartilage,  the  symphy- 
sis pubis,  or  the  iliac  spines. 

Percussion. — The  knowledge  derived  from  percussion  as  to  the 
size  of  the  solid  viscera  and  the  state  of  distension  of  the  stomach 
and  bowels  is  referred  to  in  the  sections  dealing  with  the  examination 
of  the  individual  organs.  In  the  present  place  it  is  only  necessary  to 
consider  percussion  in  relation  to  the  condition  of  the  peritoneal  sac. 

LicLuid  in  the  Sac. — The  smallest  effusion  accessible  to  percussion 
is  one  which  rises  a  little  above  the  level  of  the  pelvic  cavity ;  this 
yields  a  dull  note  over  the  lowest  part  of  the  abdomen  when  the 
patient's  body  is  erect,  the  dulness  disappearing  when  the  patient  lies 
down.  A  larger  effusion  produces  dulness  in  the  flanks  when  the 
patient  is  on  his  back,  and  also  in  the  hypogastric  region.  If  the 
effusion  be  free,  the  site  and  extent  of  dulness  vary  with  the  position 
of  the  patient ;  thus,  if  he  turn  on  one  side,  the  level  of  dulness  rises 
on  the  dependent  side,  while  the  dulness  of  the  uppermost  flank 
gradually  diminishes  or  disappears  altogether,  being  replaced  by  clear 
or  tympanitic  resonance. 

A  very  large  effusion  may  in  exceptional  cases  render  the  whole 
surface  of  the  abdomen  dull  to  percussion,  but,  as  a  rule,  a  small 
area  of  resonance  still  remains  above  the  umbilicus.  In  all  cases 
of  effusion  too,  a  tract  of  clear  resonance  may  usually  be  detected  on 
each  side  between  the  axillary  and  scapular  lines,  that  is,  in  situations 
which  correspond  to  the  positions  of  the  ascending  and  descending  colon. 

It  is,  however,  a  matter  of  frequent  observation  that  considerable 
ascites  may  exist  without  any  dulness  ;  when  this  is  the  case,  the 
diagnosis  is  based  partly  on  the  size  of  the  abdomen  and  on  the  results 
of  palpation,  and  partly  on  a  consideration  of  the  general  aspects  of 
the  case. 

It  is  also  to  be  noticed  that  dulness  due  to  the  presence  of  a  liquid 
effusion  may  not  alter  its  position  with  that  of  the  patient,  but  may 
remain  fixed  to  one  flank  or  to  some  other  part  of  the  abdomen;  this  is 
usually,  but  not  always,  to  be  explained  by  the  presence  of  adhesions 
which  shut  off  the  liquid  from  the  rest  of  the  peritoneal  cavity. 

Gas  in  the  Sac. — A  large  quantity  of  gas  in  the  peritoneal  cavity 
yields  a  uniform  tympanitic  sound  to  percussion  over  the  whole  abdo- 
men, and  this  resonance  encroaches  upon  or  replaces  the  special  sounds 
of  the  liver,  stomach,  and  spleen. 

Conditions  simulating  Ascites. — The  most  common  are  (i)  large 
cysts— ovarian,  renal,  or  hydatid;  (2)  a  distended  urinary  bladder; 
(3)  a  pregnant  uterus. 
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An  Ovarian  Cyst  is  distinguished  by  the  following  points  : — 

(i.)  There  is  commonly  a  history  of  a  swelling  beginning  in  one 
iliac  region,  (2.)  The  greatest  girth  of  the  abdomen  is  usually  below 
the  umbilicus,  whereas  in  ascites  it  is  at  the  level  of  or  above  the 
umbilicus.  (3.)  The  umbilicus  is  at  a  higher  level  than  normal,  but  in 
ascites  it  is  commonly,  as  in  health,  about  an  inch  nearer  the  pubis 
than  the  sternum.  (4.)  There  is  dulness  in  front  and  resonance  in  the 
flanks,  the  reverse  being  usually  the  case  in  ascites.  (5.)  The  fluid 
obtained  by  tapping  an  ovarian  cyst  is  often  glutinous,  or  of  brownish 
colour  from  admixture  with  blood.  (6.)  Vaginal  examination  is  also 
of  assistance  in  diagnosis. 

A  Eenal  or  a  Hydatid  Cyst  is  usually  easily  distinguished  from 
ascites  by  the  unilateral  origin  of  the  swelling,  by  the  nature  of  the 
fluid,  and  by  the  history  and  other  general  features  of  the  case. 

Causes  and  Differential  Diagnosis  of  Ascites. — The  chief  causes  of 
ascites,  together  with  some  of  the  leading  indications  upon  which  the 
diagnosis  of  a  particular  case  is  based,  are  arranged  from  a  clinical 
standpoint  in  the  following  table  : — 

I.  Ascites  not  associated  with  dropsy  elsewhere. 

1.  Abdominal  pain  and  tenderness  are  severe  ;  the  abdomen  is  usually 

much  enlarged  from  distension  of  the  intestine,  but  the  quantity  of 
ascitic  fluid  is  usually  small,  and  insufiicient  to  give  distinct  fluc- 
tuation. Vomiting,  constipation,  pyrexia,  and  collapse  are  other 
marked  features  of  the  case.  Acute  Peritonitis. 

2.  Abdominal  pain  and  tenderness  are  moderate  or  slight. 

(a.)  Tumours  of  various  sizes,  shapes,  and  consistence  may  be  felt. 

a.  The  abdomen  is  retracted  or  moderately  enlarged.  The 
patient  is  usually  young,  is  emaciated,  subject  to  night 
sweats,  and  to  irregular  action  of  the  bowels.    There  may 
be  signs  of  tubercle  in  the  lungs,  or  in  other  organs. 
Frequently  there  is  redness  and  cedema  about  the  um- 
bilicus. Tubercular  Peritonitis, 
p.  The  abdomen  is  greatly  enlarged ;  there  is  vomiting  and 
emaciation,  and  the  patient  is  usually  past  middle  life, 
(i.)  Fluctuation  is  distinct,  and  nodules  may  be  felt 
near  the  umbilicus ;  there  may  be  evidence  of 
cancer  of  the  stomach,  ovary,  or  other  organ. 

Cancer  of  Peritoneum. 
(2.)  Fluctuation  is  indistinct ;  hard,  irregular,  or  gela- 
tinous masses  may  be  felt ;  the  fluid  obtained  by 
tapping  is  viscid  or  thin  and  turbid,  with  blood 
and  colloid  cells.       Colloid  Disease  of  Peritoneum, 
(h.)  No  tumours  to  be  felt ;  the  abdomen  is  moderately  enlarged, 
and  constitutional  disturbance  is  usually  moderate  in  degree. 

Chronic  Peritonitis. 

3.  Abdominal  pain  and  tenderness  slight,  absent,  or  limited  to  hepatic 
region. 

(a.)  There  is  much  ascites ;  the  superficial  veins  are  distended  ; 
there  are  venous  stigmata  on  the  cheeks ;  the  liver  is  some- 
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times  palpably  enlarged,  sometimes  not,  and  its  dulness  may 
be  diminished ;  the  spleen  is  often  enlarged. 

Cirrhosis  of  the  Liver. 

(b.)  Degree  of  ascites  variable;  superficial  veins  not  usually  en- 
larged; jaundice  commonly  present;   irregular  or  nodular 
enlargement  of  liver ;  spleeti  not  enlarged.       Cancer  of  Liver. 
II.  Ascites  associated  with  dropsy  elsewhere. 

I.  Dyspnoea  and  oedema  of  legs,  before  the  occurrence  of  and  out  of  pro- 
portion to  the  degree  of  ascites. 

(I.)  Physical  signs  of  dilatation  of  right  ventricle.  Tricuspid  incom- 
petence from  mitral,  disease,  or  from  bronchitis  and  emphysema, 
or  from  iveakness  of  cardiac  muscle. 
(2.)  Eapidly  progressing  oedema,  great  enlargement  of  superficial 
veins  of  chest  and  abdomen,  and  perhaps  physical  signs  of  a 
tumour  or  indications  of  pressure  upon  oesophagus  or  lungs. 

Tumour  compiressing  Inferior  Vena  Cava. 
2.  (Edema  beginning  in  the  face,  and  often  associated  with  hydrothorax 
albuminuria,  and  other  signs  of  renal  disease.  Kidney  Disease. 

Auscultation  of  the  abdominal  organs  is  comparatively  of  little 
value.  Swallowing  or  gurgling  sounds  may  be  heard  over  the  stomach; 
friction  sounds  over  the  liver  and  spleen  from  peritonitis;  a  systolic 
murmur  over  the  aorta  in  cases  of  abdominal  aneurysm  ;  and  the  fcetal 
heart  sounds,  or  murmurs,  over  the  gravid  uterus.  In  doubtful  cases, 
the  method  of  combined  percussion  and  auscultation  is  useful  in  defin- 
ing the  lower  border  of  the  stomach,  and  of  differentiating  the  neigh- 
bouring intestine. 


THE  STOMACH. 

Anatomy.— Five-sixths  of  the  stomach  lies  to  the  left,  one-sixth  to 
the  right  of  the  mesial  plane  of  the  body.  The  cardiac  orifice,  placed 
deeply,  lies  in  front  and  to  the  left  of  the  eleventh  dorsal  vertebra  • 
opposite  to  It  anteriorly  is  the  sternal  end  of  the  seventh  costal  carti- 
lage. From  the  cardia  the  small  curvature  runs  at  first  vertically 
downwards  along  the  left  side  of  the  vertebral  column,  and  then  bends 
across  at  about  the  height  of  the  first  lumbar  vertebra  to  end  in  the 
pylorus  which  is  situated  a  little  to  the  right  of  the  middle  line,  at  the 
level  of  the  tip  of  the  ensiform  cartilage,  its  right  border  corresponding 
to  the  union  of  the  seventh  and  eighth  costal  cartilages.  The  small 
curvature  is  completely  covered  by  the  left  lobe,  the  pylorus  by  the 
right  lobe  of  the  liver. 

The  fundus,  the  highest  part  of  the  stomach,  rises  into  the  left 
hypochondrium,  and  is  partly  covered  by  the  left  lung.  The  ^reat 
curvature  descending  from  behind  the  left  lung,  passes  through  the 
left  hypochondrium  and  epigastrium  to  reach  the  pyloric  end  near  the 

fnt  to  th     ;  /'7r^°^  — ture  varies  greatly  accord- 

ing  to  the  state  of  distension  of  the  stomach;  the  average  position  of 
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its  middle  line  is  about  midway  between  the  ensiform  cartilage  and  the 
umbilicus ;  in  health  it  is  quite  exceptional  for  the  great  curvature  to 
reach  the  umbilicus. 

Symptoms  present  in  Stomach  Disordeps.— A  person  suffer- 
ing from  a  disorder  of  the  stomach  usually  complains  of  some  symptom 
which  is  related  to  the  taking  of  food,  such  as  pain  or  fulness  after 
meals,  flatulence,  acidity,  heartburn,  nausea,  or  vomiting.  But  the 
chief  complaint  may  be  of  the  heart ;  the  patient  is  conscious  of  its 
movements,  or  suffers  from  palpitation,  and  sometimes  indeed  believes 
that  there  is  actual  disease  of  the  heart.  Occasionally,  and  especially 
when  there  is  malignant  disease  of  the  stomach,  the  patient  lays  the 
greatest  stress  on  loss  of  flesh  and  strength,  whilst  it  is  to  be  noticed 
that  in  all  stomach  affections  there  is  a  tendency  to  mental  anxiety 
and  depression. 

Common  to  all  diseases  of  the  stomach  is  the  presence  of  pain  over 
the  seat  of  the  organ,  that  is,  the  epigastrium.  In  association  with  this 
pain  the  patient  may  complain  of  pain  in  other  situations,  as  over  the 
front  of  the  chest  below  mid-sternum ;  between  the  shoulders  at  the 
level  of  the  fourth  and  fifth  dorsal  vertebrae ;  while  sometimes  there  is 
a  feeling  of  constriction  and  oppression  in  the  left  side.  In  addition 
to  these  localities  the  head  is  often  the  seat  of  aching  pain ;  sometimes 
there  is  occipital  headache,  but  generally  the  patient  suffers  from  severe 
pain  across  the  forehead. 

The  abdominal  pain  of  gastric  ulcer  occurs  some  time  (a  quarter  of 
an  hour  to  two  hours)  after  a  meal,  that  of  gastric  catarrh  immediately 
after  food— the  former  is  usually  situated  at  a  higher  level  than  the 
latter,  which  often  corresponds  to  the  position  of  the  lower  curvature, 
and  may  be  limited  to  the  back  in  the  neighbourhood  of  the  eleventh 
and  twelfth  dorsal  vertebrae.  The  pain  of  gastric  ulcer  may  abate 
when  the  patient  lies  in  bed,  but  that  of  catarrh  or  cancer  tends  to 
be  persistent. 

The  early  symptoms  of  cancer  in  the  stomach  frequently  comprise  a 
sensation  of  fulness  and  discomfort  after  food,  together  with  a  more  or 
less  constant  feeling  of  uneasiness  in  the  epigastric  region. 

Great  and  persistent  dilatation  of  the  stomach  is  frequently  asso- 
ciated with  a  dry  skin,  emaciation  and  a  considerable  reduction  in  the 
amount  of  tirine  secreted. 

Inspection  and  Palpation.— Dilatation  of  the  stomach  gives  rise 
to  a  uniform  somewhat  oval  prominence  in  the  epigastric  and  left 
hypochondriac  regions,  and  the  outUne  of  the  greater  curvature  may 
be  distinctly  seen.  If  the  dilatation  is  excessive  the  whole  abdomen 
becomes  enlarged,  and  even  tensely  prominent.  Frequently  in  chronic 
dilatation  the  stomach  occupies  a  lower  position  than  normal,  and  then 
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the  epigastrium  may  be  flat  or  depressed,  instead  of  rounded.  Some- 
times in  such  cases  peristaltic  movements  are  so  marked  that  the  whole 
outline  of  the  stomach  becomes  distinctly  visible. 

Artificial  Inflation  of  the  stomach  by  carbonic  acid  gas  is  sometimes 
of  much  value  in  diagnosis ;  by  this  method  we  are  enabled  to  form  an 
opinion  as  to  the  shape  and  size  of  the  stomach,  the  condition  of  the 
pyloric  orifice,  together  with  the  relative  position  and  immediate  con- 
nections of  any  tumour.  It  is  easily  performed  by  giving  to  the  patient 
first  one  or  two  teaspoonfuls  of  tartaric  acid  dissolved  in  water,  and 
then,  after  an  interval  of  a  few  seconds,  the  same  quantity  of  a  solution 
of  bicarbonate  of  soda.  In  a  short  time  the  epigastrium  bulges  out, 
and  the  greater  curvature  may  be  perceptible  as  low  as,  or  more  com- 
monly a  little  above,  the  level  of  the  umbilicus.  If  any  untoward 
symptoms  arise,  such  as  gasping  for  breath,  or  much  general  distress, 
they  may  be  promptly  relieved  by  the  introduction  of  the  stomach 
tube.  The  procedure  should  not  be  adopted  when  ulceration  is 
suspected. 

Pain  on  Pressure. — While  periodic  diffuse  pain  and  a  varying 
degree  of  general  tenderness  are  common  to  all  affections  of  the 
stomach,  both  may  be  entirely  absent  even  when  the  viscus  is  the  seat 
of  well-marked  disease. 

A  localised  pain  in  the  epigastrium,  or  over  the  lower  dorsal  and 
upper  lumbar  vertebras,  which  is  usually  aggravated  by  pressure,  is 
significant  of  gastric  ulcer.  There  may  be  tenderness,  too,  in  the  neigh- 
bourhood of  a  cancerous  tumour.  Tenderness  in  the  epigastrium,  or  at 
a  lower  level,  is  met  with  in  gastric  catarrh,  whereas  in  cases  of  atonic 
dyspepsia  pressure  with  the  hand  often  gives  the  patient  relief. 

Increased  Resistance  in  the  epigastric  or  the  umbilical  region,  and 
especially  over  the  upper  portion  of  the  right  rectus  muscle,  may  be 
the  only  palpable  evidence  of  a  tumour  of  the  stomach.  Tenseness  of 
the  epigastrium  also  occurs  in  cases  of  ulcer,  and  in  gastritis ;  when 
the  stomach  is  much  dilated  from  any  cause,  and  its  walls  are  hyper- 
trophied,  there  is  often  increased  resistance  to  pressure  over  an  exten- 
sive area. 

A  Tumour  above  and  a  little  to  the  right  of  the  umbilicus  is 
suggestive  of  scirrhus  of  the  pylorus,  for  this  part  is  easily  dragged 
down  from  its  normal  position  at  the  right  costal  margin,  The  miss 
is  usually  circumscribed,  except  on  the  left,  where  sometimes  it  may  be 
felt  to  shade  off  gradually  into  the  wall  of  the  stomach.  Its  size  is 
usually  less  than  that  of  a  Tangerine  orange.  It  is  unaffected  by  the 
movements  of  respiration,  although  occasionally  a  slight  descent  may 
be  felt  during  deep  inspiration,  and  especially  if  the  stomach  tumour 
IS  connected  with  the  liver  or  is  adherent  to  the  diaphragm. 
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In  a  suspected  case  of  cancer  of  the  pylorus,  when  there  is  no 
obvious  prominence  to  be  seen  or  felt,  there  is  one  place  especially 
which  requires  the  most  careful  investigation ;  this  is  the  edge  of  the 
right  rectus  muscle  above  the  level  of  the  umbilicus.  The  observer, 
standing  on  the  right  side  of  the  patient,  should  push  the  tips  of  his 
fingers  as  deeply  as  possible  beneath  this  edge,  while  the  patient  lies 
on  his  back,  turns  on  one  or  other  side,  or  leans  forward.  In  this 
way  a  small  nodule  may  be  discovered  which  otherwise  would  have 
escaped  notice. 

It  is  also  to  be  observed  :  (i.)  That  a  tumour  may  displace  the 
pylorus  to  a  considerable  extent;  thus  cancer  of  this  pai't  is  often 
situated  to  the  left  of  the  middle  line,  occasionally  as  far  as  the  left 
hypochondrium ;  and  in  rare  cases  a  tumour  has  been  felt  below  the 
level  of  the  umbilicus.  (2.)  That  the  pulsation  of  the  aorta  may  be 
transmitted  to  tlie  tumour.  (3.)  That  such  pulsation,  and  even  the 
tumour  itself,  may  sometimes  be  imperceptible  for  a  few  days. 

A  tumour  in  the  epigastrium  and  left  hypochondrium  occurs  in 
cancer  of  the  body  of  the  stomach  ;  ridges  may  even  be  felt  when  the 
curvatures  are  markedly  involved.  In  these  regions,  too,  a  firm, 
smooth  hard  mass  is  perceptible  in  such  rare  conditions  as  diffuse 
sarcoma,  or  chronic  induration  of  the  wall  of  the  stomach ;  evidence 
of  the  latter  condition  is  usually  most  distinct  to  the  right  of  the 
middle  line,  where  also  induration  around  an  ulcer  may  sometimes 
be  felt. 

Tumours  involving  the  cardiac  orifice  or  the  lesser  curvature  are 
not  easily  reached  by  the  fingers.  Cancer  at  the  cardiac  end  of  the 
stomach  is  indeed  very  difficult  to  diagnose ;  no  tumour  may  be  felt, 
and  hismatemesis  is  usually  absent ;  there  is  commonly  great  anaemia, 
and  the  case  often  resembles  one  of  pernicious  anaemia,  but  the  age  is 
more  advanced,  and  the  skin  and  retina  are  free  from  haemorrhages. 

Very  rarely  hard  irregular  masses  in  the  epigastrium  are  due  to 
gastric  concretions,  such  as  hair,  string,  <fec. 

Fluctuations  and  Splashing  Sounds  are  commonly  obtained  in 
cases  of  great  gastric  dilatation  by  palpating  the  lower  part  of  the 
abdomen. 

Percussion.  The  outline  of  the  stomach  cannot,  in  normal  con- 
ditions, be  mapped  out  by  percussion,  for  only  the  great  curvature  and 
a  small  portion  of  the  anterior  surface  are  in  direct  contact  with  the 
abdominal  parietes.  Over  this  superficial  portion  a  clear  low-pitched 
tympanitic  note  is  commonly  obtained,  which  may  suffice  to  separate 
the  stomach  from  the  liver  above,  from  the  lung  and  spleen  to  the  left, 
and  from  the  colon  below.  The  character  of  the  percussion  note  will 
obviously  vary  greatly  in  relation  to  the  contents  of  the  stomach  and  the 
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tension  of  its  walls ;  solids  and  liquids  produce  a  muffled  or  dull  note, 
great  distension  from  gas  imparts  a  metallic  quality  over  a  larger  or 
smaller  area.  The  note  over  the  transverse  colon  is  commonly  higher 
in  pitch  than  that  over  the  stomach ;  if  the  latter  contains  but  little 
gas,  the  colon  being  distended,  it  will  probably  be  impossible  by  means 
of  percussion  to  define  the  greater  curvature  which  forms  the  line  of 
separation  between  the  two  organs.  The  following  methods  are  some- 
times of  service  when  it  is  considered  necessary  to  form  a  true  esti- 
mate of  the  size  of  the  stomach,  or  to  determine  the  position  of  its 
great  curvature. 

1.  Artificial  inflation  of  the  stomach  with  carbonic  acid  gas,  as 
already  described  on  page  307. 

2.  The  stomach  being  empty,  the  abdomen  is  percussed  while  the 
patient's  body  is  erect ;  under  these  conditions  the  boundaries  of  the 
stomach  will  be  indistinct.  But  if  the  patient  drinks  a  large  quantity 
of  water — the  erect  posture  being  maintained — a  dull  area  will  be 
found  crossing  the  linea  alba,  the  lower  boundary  of  which  may  be 
taken  as  the  line  of  the  greater  curvature. 

The  second  is  a  much  less  satisfactory  method  than  the  first, 
Traube's  Semilunar  Space. — This  is  that  portion  of  the  left  hypo- 
chondrium  in  which  the  fundus  of  the  stomach  lies  uncovered.  It 
extends  vertically  from  the  sixth  to  the  ninth  cartilages,  and  trans- 
versely from  the  heart's  apex  beat  to  the  anterior  axillary  line.  The 
chord  of  the  semicircle  is  formed  by  the  left  costal  margin,  and  the 
arc,  only  slightly  convex,  is  bounded  by  the  apex  of  the  heart,  the  left 
lung,  and  the  spleen. 

Diminution  of  the  Gastric  Tympanitic  Area  is  produced  by  ^enlarge- 
ment of  the  spleen  or  of  the  left  lobe  of  the  liver,  by  pericardial 
effusion,  by  hypertrophy  of  the  heart,  or  by  fluid  in  the  cavity  of  the 
left  pleura. 

In  the  last  condition,  dulness  in  the  upper  part  of  Traube's  space 
is  an  early  phenomenon,  and  as  the  effusion  increases  the  space 
becomes  smaller,  till  finally  in  some  cases  it  is  completely  obliterated, 
dulness  being  obtained  as  low  as  the  costal  margin.  In  pneumonia  of 
the  lower  lobe  of  the  left  lung,  Traube's  space  is  rarely  encroached  on  ; 
hence  some  Continental  writers  have  regarded  a  diminution  in  the 
area  of  the  semilunar  space  as  a  point  in  favour  of  pleurisy,  but  in 
the  author's  experience  a  tympanitic  note  ascending  high  into  the  axilla 
in  cases  of  pleuritic  effusion  is  by  no  means  of  rare  occurrence. 
Enlargement  of  the  Gastric  Tympanitic  Area  occurs  : — 
(i.)  Most  markedly  in  chronic  dilatation  of  the  stomach,  which  may 
be  caused  either  by  obstruction  at  the  pyloric  end,  or  by  weakness  of 
the  wall  of  the  stomach.    Then  a  tympanitic  note  is  -obtained  over  a 
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wide  area,  sometimes  even  as  low  as  the  pubes.  Particular  attention 
should  be  given  to  Traube's  space,  for  minor  degrees  of  gastric  dilata- 
tion are  often  only  indicated  by  an  extension  upwards  and  to  the  left 
of  this  tympanitic  area.  If  the  stomach  contains  liquid  as  well  as  gas, 
the  percussion  sound  will  vary  with  change  of  posture.  Here  may  be 
mentioned  the  tympanitic  note  at  the  left  base  which  is  sometimes 
found  below  the  dulness  due  to  pleuritic  effusion. 

(2.)  In  the  rare  condition  described  by  Fagge  as  acute  paralytic  dis- 
tension ;  here  the  front  of  the  abdomen  is  resonant,  but  there  is  usually 
dulness  and  fluctuation  in  the  pubic  region. 

(3.)  In  downward  dislocation  of  the  stomach  from  tight  lacing,  or 
from  tumours  which  mechanically  drag  down  the  pylorus. 

Tumours  of  the  stomach,  unless  very  massive,  do  not  yield  an  abso- 
lutely dull  sound,  but  commonly  a  muffled  tympanitic  note. 

Auscultation. — This  method  is  of  little  value  in  diagnosis.  In 
healthy  persons,  shortly  after  taking  much  liquid,  sudden  pressure 
made  over  the  upper  part  of  the  abdomen  produces  metallic  or  gurgling 
sounds  which  may  be  heard  on  applying  the  stethoscope  over  the 
stomach.  Sometimes  such  noises  heard  in  the  neighbourhood  of  the 
left  hypochondrium  may  closely  resemble  pulmonary  metallic  rales. 

On  auscultating  the  epigastrium,  when  the  cardiac  orifice  is  con- 
tracted, the  noise  of  swallowing  is  much  delayed,  and  resembles  the 
sound  of  short  metallic  drops.  In  dilatation  of  the  stomach,  with 
fermentation  of  the  contents,  spontaneous  bubbling  rales  from  bursting 
of  gas  bubbles  may  be  audible. 

The  succussion  splash  is  also  a  valuable  sign  of  dilatation;  it  is 
obtained  by  shaking  the  patient  while  the  ear  is  held  over  the  stomach. 
If  no  fluid  has  been  taken  for  four  hours,  the  succussion  sound  may  be 
taken  as  almost  pathognomonic  of  gastric  dilatation. 


EXAMINATION  OF  VOMITED  MATTERS. 

Vomited  materials  consist  of  food-constituents  in  various  stages  of 
digestion,  mixed  with  gastric  juice,  the  secretions  from  the  nose  and 
mouth,  and  frequently  also  with  bile.  Other  materials,  as  blood,  may 
also  be  present. 

Quantity. — This  will  obviously  vary  with  the  amount  of  food  or 
liquid  in  the  stomach  at  the  time  of  vomiting,  and  with  the  intensity 
and  duration  of  the  act. 

A  small  quantity  of  glairy  mucus  is  common  in  gastric  catarrh,  the 
result  of  alcoholism,  cirrhosis  of  the  liver,  or  heart  disease. 

Very  large  vomits  occur  in  dilatation  of  the  stomach,  whether  due  to 
enfeeblement  of  its  walls  or  to  stricture  of  the  pylorus ;  it  is  charac- 
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teristic  of  this  class  of  cases  that,  at  intervals  of  two  or  three  days, 
excessive  quantities  of  fluid,  often  several  pints,  are  brought  up  at  a 
time.  Large  quantities  of  a  watery  fluid  are  ejected  in  cholera,  and 
of  blood  in  ulcer  of  the  stomach. 

Reaction.— The  vomit  is  acid  in  acute  and  chronic  gastric  catarrh ; 
in  dilatation  of  the  stomach  the  acidity  may  be  intense. 

The  vomit  is  sometimes  alkaline  in  chronic  gastritis,  and  when  there 
is  much  blood  present.  The  watery  fluid  met  with  in  pyrosis  and  in 
Asiatic  cholera  is  usually  neutral  or  alkaline. 

Smell. — As  a  rule,  vomited  materials  have  a  sour  smell,  which  is 
variously  modified  by  the  different  kinds  of  food  taken. 

The  presence  of  fatty  acids  is  recognised  by  their  peculiar  pene- 
trating odour.  A  beery  smell  points  to  fermentation  of  the  stomach 
contents.  A  fffical  odour  occurs  in  cases  of  intestinal  obstruction; 
in  cases  of  uraemia  it  may  be  ammoniacal.  A  peculiarly  repulsive 
cadaverous  foetor  is  often  observed  when  the  vomit  contains  much 
blood,  and  especially  if  it  be  derived  from  a  cancerous  ulcer. 

In  cases  of  poisoning,  the  smell  of  the  vomit  may  be  of  help  in 
diagnosis ;  thus,  in  phosphorus  and  in  carbolic  acid  poisoning  a  char- 
acteristic odour  may  be  noticed. 

Consistence  and  General  Appearance.— Food,  more  or  less 

unaltered  in  character,  is  vomited  in  hysteria ;  in  cancer  of  the  cardiac 
end  of  the  stomach  ;  and  in  dyspepsia,  whenever  the  secretion  of  gastric 
juice  is  imperfect  either  as  regards  quantity  or  quality.  Partially 
digested  food  is  rejected  in  cases  of  cancer  of  the  pylorus  and  in  many 
cases  of  dyspepsia.  In  acid  dyspepsia  much  fatty  matter  is  often 
found  in  the  vomit,  which  is  expelled  several  hours  after  a  meal. 
Certain  articles  of  diet,  such  as  coffee,  cocoa,  or  red  wine,  colour  the 
vomit  so  that  it  may  look  as  if  mixed  with  blood.  A  black-coloured 
vomit  may  occur  after  the  administration  of  preparations  of  iron  or  of 
bismuth.  Round- worms  are  sometimes  vomited  by  children ;  and  less 
commonly,  thread-worms,  anchylostomse  or  trichinae  have  been  found 
in  vomit.  Membranous  shreds  of  echinococcos  should  be  sought  for 
when  a  hydatid  tumour  of  the  liver  or  spleen  has  burst  into  the 
stomach ;  under  the  microscope  scolices  and  booklets  may  be  dis- 
covered. According  to  the  predominance  of  certain  constituents, 
vomits  may  be  divided  into  the  following  categories  : — 

Watery  Vomit. — (i.)  "  Pyrosis"  or  "  water-brash  "  occurs  in  chronic 
gastric  catarrh,  especially  in  that  of  drunkards ;  in  ulcer  and  cancer  of  the 
stomach;  and  sometimes  in  "nervous  dyspepsia."  The  fluid  vomited 
is  thin,  watery,  more  or  less  clear,  and  consists  largely  of  swallowed 
saliva,  or  is  derived  from  glands  at  the  lower  end  of  the  oesophagus; 
commonly  neutral  or  alkaline,  it  may  be  strongly  acid  if  secreted  by 
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the  stomach.  The  specific  gravity  is  X004-1007.  Sulphocyanide  of 
po  assium  may  be  present,  as  indicated  by  a  dark  blood-red  colour 
with  ferric  chloride.  (2.)  In  cholera,  a  pale  watery  fluid  of  low  sp.  gr 
(1002-1007)  IS  vomited  in  enormous  quantities;  whitish  flakes  float 
on  the  surface,  which  sink  when  the  fluid  is  allowed  to  stand,  and 
leave  a  yellowish  or  greyish  liquid  above;  this  usually  contains  urea, 
ammonium  carbonate  and  sodium  chloride,  but  is  poor  in  albumen. 

Mucous  Vomit  occurs  in  inflammatory  conditions  of  the  mucous 
membrane.  The  material  is  tough  and  gelatinous,  sometimes  colour- 
less, sometimes  stained  green  or  yellow  by  bile,  or  streaked  red  with 
blood.    Remnants  of  food  are  commonly  present. 

Bilious  Vomit,  oftener  green  than  yellow,  occurs  whenever  there  is 
severe  retching;  it  frequently  accompanies  cirrhosis  of  the  liver. 

A  thick  grass-green  vomit  is  prominent  in  cases  of  perforative 
peritonitis,  or  of  severe  bowel  obstruction,  and  is  also  met  with  in 
cerebral  affections^  The  flakes  which  float  on  its  surface  consist  of 
pavement  and  cylindrical  epithelium,  of  fat  drops,  and  amorphous 
masses. 

Purulent  Vomit.— This  is  a  rare  condition,  usually  produced  by  the 
bursting  of  an  abscess  into  the  stomach ;  very  rarely  it  is  the  result  of 
suppurative  inflammation  of  the  walls  of  the  stomach. 

Stercoraceous  Vomit.— True  f^cal  masses  have  only  been  observed 
in  very  exceptional  cases.  But  greenish  or  yellowish  vomit  having  a 
faecal  odour  is  not  uncommon  in  intestinal  obstruction  and  in  severe 
diffuse  peritonitis.    Such  vomiting  is  a  dangerous  or  fatal  omen. 

Haematemesis.— (1.)  Small  Quantities  of  Blood.  Whenever  vomit- 
ing is  accompanied  by  severe  straining,  florid  streaks  of  blood  are 
common,  and  especially  so  in  congestion  of  the  gastric  mucous  membrane, 
as  from  heart  or  liver  disease. 

When  blood  remains  some  time  in  the  stomach,  it  is  altered  by  the 
gastric  juice— the  red  corpuscles  being  broken  up  and  the  haemoglobin 
being  converted  into  hsematin ;  the  vomit  is  then  chocolate-coloured,  or 
like  "coffee  grounds."  The  condition  is  frequent  in  cancer  of  the 
stomach;  less  commonly,  it  occurs  in  ulcer  and  congestion  of  the 
stomach. 

Pure  unchanged  blood  is  not  often  vomited,  and  is  scarcely  ever 
so  bright  coloured  as  that  derived  from  the  lungs. 

(2.)  Large  Haemorrhages,  up  to  several  pints,  are  especially  char- 
acteristic of  gastric  ulcer ;  the  blood  is  usually  darker  and  less  frothy 
than  that  brought  up  from  the  lungs.  Haemorrhage  sometimes  occurs 
in  cancer  of  the  stomach,  or  as  a  result  of  portal  congestion  ;  occasionally 
it  may  arise  from  the  opening  of  an  aneurysm  into  the  oesophagus  or 
the  stomach,  or  in  connection  with  the  haemorrhagic  diathesis 


EXAMINATION  OF  VOMITED  MATTERS.  3^3 


When  blood  is  vomited,  its  source  is  not  necessarily  the  stomach ; 
it  may  be  derived  from  the  nose,  throat,  or  even  from  the  lungs.  In 
cirrhosis  of  the  liver,  the  veins  at  the  lower  end  of  the  oesophagus  are 
frequently  enlarged  and  varicose,  and  blood  derived  from  them  may 
run  down  into  the  stomach  and  then  be  vomited. 

It  has  been  already  mentioned  that  a  red  or  a  black  vomit  may  derive 
its  colour  from  other  substances  than  blood ;  it  is  therefore  essential  in 
all  cases  of  dark  vomits  to  apply  one  of  the  following  tests : — 

Tests. — I.  Filter  some  of  the  "coffee  ground"  looking  material; 
evaporate  to  dryness  a  small  quantity  of  the  filtrate,  powder  the  residue 


Fig.  20I.— Collective  View  of 
a,  Muscle  fibres.Vl  e, 
h,  White  blood-corpuscles,  c  /, 

c,  ^',  Squamous  epithelium.  '  g, 
c",<  Columnar  epithelium.i;  h, 

d,  Starch  grains,  mostly  al- 

ready changed  by  the 
action  of  the  digestive 
juices. 


Vomited  Matter  (eye-piece  III 
Fat  gloliules. 
Sarcina  ventriculi. 
Yeast  fungi. 

Forms  resembling  the  com- 
ma-bacillus, 'found  by  V. 
Jaksch  once  in  the  vomit 
of  intestinal  obstruction. 


,,  objective  8A,  Reichert). 

i,  Various  micro  -  organisms, 
such  as  bacilli  and  micro- 
cocci. 

k,  Fat-needles ;  between  them, 
connective  tissue  derived 
from  tlie  food. 

I,  Vegetable  cells. 

(v.  Jaksch.) 


and  place  it  with  a  crystal  of  common  salt  on  a  glass  slide,  and  lay  a 
cover-glass  on  the  preparation.  Then  let  a  few  drops  of  glacial  acetic 
acid  flow  beneath  the  cover-glass,  and  gently  heat  for  some  time,  when 
brown  or  red  crystals  of  haemin  will  be  seen  under  a  high  power  of  the 
microscope. 

2.  Treat  a  filtered  portion  of  the  vomit  with  caustic  potash,  and 
if  necessary  dilute  with  water;  add  a  drop  or  two  of  ammonium 
sulphide,  and  examine  with  the  spectroscope  for  the  spectrum  of 
reduced  hsemafcin. 

The  Microscopical  Examination  of  vomited  matter  is  best  carried 
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out  by  decanting  oflf  the  liquid  part  into  a  conical  glass,  and  subse- 
quently taking  up  a  drop  of  the  sediment  with  a  pipette.  The  follow- 
ing are  the  chief  constituents  that  may  be  present :  

1.  Food  Particles.— (a.)  Striated  muscular  fibres,  either  intact  or 
divided  into  a  number  of  discs,  or  represented  by  a  crumbling  mass, 
according  to  the  stage  of  digestion,  (b.)  Involuntary  muscular  fibres! 
(c.)  Elastic  fibres  and  connective  tissue,  (d.)  Fatty  globules  and  needle- 
shaped  crystals  of  the  fatty  acids;  these  are  highly  refractive,  and 
dissolve  in  ether,  (e.)  Starch  granules,  which  are  recognised  by  their 
concentric  arrangement,  and  by  the  blue  stain  they  produce  with 
iodine. 

2.  Epithelium. — Flattened  cells  from  the  mouth  and  columnar  cells 
from  the  stomach  may  be  visible,  together  possibly  with  casts  of  the 
gastric  follicles.  Particles  of  mucous  membrane  may  be  seen,  perhaps 
stained  with  blood,  and  presenting  the  openings  of  gastric  tubules. 

3.  Red  Blood- Corpuscles  are  seen  unaltered  only  when  blood  which 
has  escaped  into  the  stomach  is  immediately  vomited ;  as  a  rule  the 
corpuscles  are  represented  by  colourless  rings. 

4.  Leucocytes,  mucous,  or  pus  corpuscles  may  also  be  present. 

5.  Cancer  Cells  are  usually  difficult  to  recognise. 

6.  Fungi.— ( I.)  The  Yeasts,  (a.)  The  yeast  plant  or  torula  cere- 
visisB  consists  of  oval  highly  refracting  cells,  which  are  usually  in 
groups  of  three  or  more,  and  often  form  branching  chains.  A  few 
isolated  cells  are  very  common ;  when  numerous,  they  are  significant  of 
fermentation  having  taken  place  in  the  stomach,  and  of  abnormal 
starch  digestion.  Yeast  cells  are  often  seen  in  cases  of  chronic  catarrh, 
ulcer,  cancer  and  dilatation  of  the  stomach.  They  stain  brownish- 
yellow  with  iodo-potas.sic  iodide  solution,  {b.)  Very  rarely  thrush  fungus 
may  be  detected  in  the  vomit. 

(2.)  Schizomycetes. — Many  varieties  of  micrococci,  bacteria,  and 
bacilli  are  met  with  in  vomit.  Of  micrococci  the  sarcina  ventriculi  is 
frequently  present,  along  with  yeast  cells,  in  gastric  dilatation.  These 
cocci  are  commonly  in  square  groups  of  four  or  some  multiple  of  four. 
They  resemble  wool-packs,  have  a  dark  silver-grey  tint,  and  turn  a 
mahogany-brown  or  a  reddish-violet  colour  on  adding  a  drop  of  iodo- 
potassic  iodide  solution.  They  are  rendered  more  distinct  by  the 
addition  of  liq.  potassse. 

(3.)  Moulds. — Filaments  and  spores  are  occasionally  seen,  but  are 
of  no  known  pathological  significance. 
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INVESTIGATION  OF  THE  CONTENTS  OF  THE  STOMACH 
AND  OF  ITS  ACTIVITY  DURING  DIGESTION. 

To  make  a  complete  examination  of  any  case  of  stomach  disorder, 
it  is  necessary  to  investigate  the  process  of  digestion  by  every  means 
at  our  disposal,  in  order  to  obtain  information  with  regard  to — 

1.  The  duration  of  gastric  digestion. 

2.  The  condition  of  the  contents  of  the  stomach  during  digestion. 

3.  The  motor  power  of  the  stomach  during  digestion. 

4.  The  absorptive  power  of  the  stomach  during  digestion. 

And  although  in  practice  it  is  not  always  necessary  or  even  desirable 
to  withdraw  the  contents  of  the  stomach,  there  are  cases  in  which  it  is 
impossible  to  make  an  accurate  diagnosis,  and  to  administer  other  than 
empirical  treatment,  without  first  submitting  the  gastric  contents  to 
careful  and  repeated  examination. 

1.  The  Duration  of  Gastric  Dig-estion  varies  in  different 

persons  and  according  to  the  kind  and  quantity  of  food  taken.  To 
determine  the  duration  in  a  particular  case,  it  is  necessary  to  give  a 
standard  meal,  consisting  of  some  clear  soup,  a  chop  or  steak,  and  a 
piece  of  white  bread,  and  to  forbid  any  other  food  to  be  taken  for  the 
next  six  or  seven  hours ;  after  this  interval  the  stomach  is  to  be 
emptied. 

Method. — To  empty  the  stomach  a  soft  gum  tube,  having  numerous 
fine  perforations  in  its  end,  should  be  introduced  into  its  cavity  imtil  a 
slight  hindrance  is  encountered.  If  the  viscus  is  moderately  full,  its 
contents  flow  out  at  once;  but  if  it  is  nearly  empty,  it  may  be  necessary 
to  press  sharply  over  the  epigastrium,  or  to  pinch  the  end  of  the  tube 
with  the  left  hand,  while  the  fingers  of  the  right  hand  squeeze  out  the 
air  from  the  accessible  portion  of  the  tube ;  on  removing  the  right 
hand  any  liquid  in  the  stomach  will  at  once  ascend  the  tube.  Some- 
times, however,  it  is  necessary  to  rinse  out  the  stomach  with  a  little 
warm  water  in  order  to  get  any  gastric  juice.  This  is  done  by  attach- 
ing a  glass  funnel  to  the  tube,  raising  it  above  the  level  of  the  patient's 
head,  and  pouring  warm  water  into  the  funnel ;  then,  before  the  funnel 
is  quite  empty  it  should  be  quickly  lowered  over  a  vessel  which  receives 
the  gastric  contents.  The  tube  must  be  introduced  with  great  care 
when  the  presence  of  a  simple  or  a  cancerous  ulcer  is  suspected,  and 
must  not  be  passed  at  all  when  there  is  a  tendency  to  hsematemesis,  or 
after  a  corrosive  poison  has  been  swallowed. 

If  at  the  end  of  seven  hours  the  contents  of  the  stomach  consist 
of  nothing  more  than  fluid  with  a  few  flakes  or  shreds  of  food,  it  is 
probable  that  digestion  is  normal,  or  at  least  it  may  be  aflSirmed  that 
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there  is  no  obstacle  to  the  exit  of  food  from  the  stomach,  and  that 
the  gastric  secretion  is  sufficiently  active.  The  gastric  juice  may 
be  in  excess,  or  unduly  active,  which  would  shorten  the  period  of 
digestion.  To  ascertain  if  this  be  so,  the  tube  should  be  introduced 
at  an  earlier  period,  say  five  hours  after  the  standard  meal  was  taken. 

If  .after  seven  hours  there  are  considerable  remains  of  food  in 
the  stomach,  digestion  is  retarded  either  (i)  because  the  secretion  is 
inactive,  or  (2)  because  there  is  a  hindrance  to  the  escape  of  the 
products  of  digestion  in  consequence  of  pyloric  stenosis,  diminished 
peristaltic  action,  or  weakness  of  the  gastric  walls. 

2.  The  Condition  of  the  Gastric  Contents,  or  the  Chemistry 

of  Dig-estion.— In  health,  after  the  ingestion  of  food,  the  acidity  of 
the  gastric  juice  is  due  at  first  to  the  presence  of  lactic  acid,  but  later 
mainly  to  hydrochloric  acid,  which  usually  attains  its  maximum  quantity 
about  one  hour  before  the  completion  of  digestion.  It  is  at  that 
period  that  we  should  endeavour  to  obtain  a  specimen  of  gastric  juice. 
For  this  purpose  it  is  more  convenient  to  provide  a  meal  which  is 
digested  in  a  shorter  time  than  seven  hours;  thus  if  a  patient  take 
one  cup  of  weak  tea  and  a  little  dry  toast,  a  suitable  specimen  of 
gastric  juice  can  be  obtained  after  an  interval  of  one  hour.  If  the 
patient  has  vomited,  the  filtrate  of  the  vomit  may  be  taken  as  a 
reliable  specimen  of  the  gastric  secretion,  although  it  is  frequently 
necessary  to  obtain  a  purer  specimen. 

Examination  of  the  withdrawn  Contents. — i.  Examine  (just  as  in 
the  case  of  vomited  matters)  for  bile,  blood,  mucus,  and  pus.    Then  filter. 

2.  The  solids  on  the  filter  are  first  to  be  inspected,  in  order  to 
ascertain  the  degree  of  maceration,  and  then  to  be  examined  micro- 
scopically.   (See  under  Vomit.) 

3.  Examination  of  the  Filtrate — Reaction.  If  acid  to  litmus- 
paper,  the  acidity  may  be  caused  by  one  or  more  of  the  following 
substances  : — 

Free  liydrochloric  acid. 
Free  lactic  „ 
Free  butyric  „ 
Free  acetic  ,, 
Acid  phosphates. 

To  determine  whether  the  acidity  be  due  to  the  presence  of  acid 
phosphates  or  to  the  presence  of  one  of  the  free  acids,  add  a  few  drops 
of  Congo  red  to  a  portion  of  the  filtrate.  In  the  former  case  the  reagent 
is  unaltered ;  in  the  latter  case  it  turns  blue. 

A  Blue  Reaction  is  obtained  with  Congo  Red. — Butyric  and  acetic 
acidsj  are  sufficiently  recognised  by  the  smell  of  rancid  butter  and 
vinegar  respectively. 
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Tests  for  Hydrochloric  Acid. — (i.)  Phloroglucin-vanillin.  This  re- 
agent is  made  by  dissolving  two  parts  of  phloroglucin  and  one  part  of 
vanillin  in  thirty  parts  of  absolute  alcohol.  A  few  drops  of  the  filtrate 
are  slowly  evaporated  to  dryness  in  a  porcelain  dish,  then  a  drop  of  the 
reagent  is  allowed  to  run  over  the  dried  residue ;  if  hydrochloric  acid 
be  present,  a  delicate  rose-red  tinge  quickly  appears.  The  test  is 
delicate  enough  to  detect  0.06  per  cent,  of  the  acid,  and  the  reaction 
is  not  hindered  by  the  presence  of  proteids. 

(2.)  Methyl  violet.  A  weak  watery  solution  of  this  reagent  is 
decolorised  by  much  hydrochloric  acid,  but  a  small  quantity  of  hydro- 
chloric acid  changes  the  violet  into  a  blue  colour. 

Tests  for  Lactic  Acid. — -(i.)  Ferric  carbolic  solution.  This  is  made 
by  mixing  10  c.c.  of  a  4  per  cent,  solution  of  carbolic  acid  with  20  c.c. 
of  distilled  water,  and  then  adding  one  drop  of  liquor  ferri  per- 
chloridi.  The  amethyst-blue  colour  of  this  solution  is  turned  yellow 
or  yellowish-green  by  lactic  acid ;  it  becomes  colourless  if  hydrochloric 
acid  only  is  present.  By  this  method  o.oi  per  thousand  of  lactic  acid 
can  be  detected.  Alcohol,  sugar  and  phosphates,  however,  give  a  straw- 
yellow  colour  with  the  iron  carbolic  solution ;  and  if  this  rather  than  a 
greenish-yellow  colour  is  obtained,  it  will  be  necessary  to  shake  up  some 
of  the  filtrate  with  ether  in  a  test-tube ;  the  ether  should  then  be 
poured  off  into  a  dish  and  evaporated  over  hot  water.  The  residue  is 
then  dissolved  in  a  little  water  and  tested  for  lactic  acid  with  the  iron 
carbolic  reagent. 

(2.)  The  faint  yellow  colour  of  a  very  dilute  solution  of  perchloride 
of  iron  becomes  intensified  by  the  addition  of  a  little  dilute  lactic  acid, 
but  is  unaffected  by  dilute  hydrochloric,  butyric,  or  acetic  acids. 

The  gastric  juice  contains  little  or  no  hydrochloric  acid  in  many 
cases  of  cancer  of  the  stomach,  in  acute  febrile  diseases,  and  in  certain 
forms  of  dyspepsia.  An  excess  of  hydrochloric  acid  is  common  in 
gastric  ulcer,  and  in  some  varieties  of  acid  dyspepsia,  while  in  other 
varieties  the  acidity  is  due  to  an  excess  of  lactic  acid. 

3.  The  Motor  Power  of  the  Stomach  is  ascertained  by  giving 

the  patient  salol,  and  then  testing  the  urine  every  half -hour  for  the  pre- 
sence of  salicylic  acid  by  dropping  in  ferric  chloride  solution ;  the  purplish 
colour  should  appear  in  50  or  60  minutes.  If  no  result  is  obtained 
after  an  interval  of  2  or  3  hours,  probably  the  viscus  is  dilated. 

4.  The  Absorptive  Power  of  the  Stomach  is  roughly  deter- 
mined by  administering  iodide  of  potassium  (3  grs.  in  capsules),  and 
then  testing  the  saliva  every  ten  minutes.  When  there  is  normal 
absorption  from  the  stomach,  a  reaction  is  obtained  in  about  fifteen 
minutes.  Delayed  reaction  is  especially  marked  in  cases  of  cancer  and 
dilatation  of  the  stomach. 
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THE  INTESTINES. 

Anatomy. — The  following  are  some  of  the  chief  points  in  the 
medical  anatomy  of  the  intestines : — 

Duodenum. — The  first  part  is  invested  by  peritoneum,  but  the 
second  and  third  parts  are  covered  by  peritoneum  only  in  front; 
behind,  the  duodenum  is  in  close  relation  with  connective  tissue. 
The  first  part  of  the  duodenum  is  movable,  while  the  end  of  the  third 
part  where  it  joins  the  jejunum  is  firmly  fixed  by  a  fibrous  band,  and 
remains  in  the  same  position  when  the  rest  of  the  duodenum,  in  conse- 
quence of  dilatation,  may  form  a  loop  hanging  down  towards  the  iliac 
crest.  The  duodenum  is  surrounded  by  many  important  organs,  and 
may  be  implicated  by  disease  affecting  them.  Thus  above  and  in  front 
of  the  first  part  are  the  liver  and  gall  bladder ;  behind  it,  the  bile  duct 
and  portal  vein.  The  second  part  embraces  the  head  of  the  pancreas, 
and  receives  the  bile  and  pancreatic  ducts.  The  third  part  runs 
obliquely  upwards  from  right  to  left  in  front  of  the  aorta  and  vena 
cava,  at  the  level  of  the  second  lumbar  vertebra;  in  front  of  it  are 
the  superior  mesenteric  vessels. 

Meckel's  Diverticulum. — Not  very  rarely  a  pouch  or  diverticulum, 
representing  the  remains  of  the  vitelline  duct,  is  given  off  from  the 
lower  part  of  the  ileum.  It  may  reach  as  far  as  the  umbilicus,  but 
more  commonly  it  is  only  a  few  inches  in  length.  It  is  of  importance 
in  connection  with  intestinal  obstruction. 

The  Caecum,  or  that  part  of  the  colon  which  is  below  the  entrance 
of  the  ileum,  is  usually  situated  in  the  right  iliac  fossa,  with  its  apex 
pointing  towards  the  middle  of  Poupart's  ligament. 

The  Vermiform  Appendix  varies  in  length  and  in  direction.  As  a 
rule  it  is  about  four  inches  long,  and  lies  behind  the  end  of  the  ileum, 
being  directed  upwards  and  to  the  left,  but  it  is  often  found  lying 
behind  the  caecum,  when  the  conditions  due  to  its  inflammation  may 
be  masked  by  the  resonance  of  the  caecum  in  front.  Sometimes  the 
appendix  projects  downward  towai^ds  the  pelvis.  In  consequence  of 
the  varying  length  and  direction  of  the  appendix,  and  pai'tly  too  in 
consequence  of  the  tendency  of  a  diseased  appendix  to  form  adhesions 
with  neighbouring  organs,  an  abscess  in  connection  with  it  mny  occupy 
various  situations,  in  the  pelvis  or  the  iliac  fossa ;  it  may  project  into 
the  inguinal  canal,  or  beneath  Poupart's  ligament ;  in  other  cases  pus 
may  burrow  upwards  towards  the  umbilicus,  or  it  may  surround  the 
right  kidney  and  form  a  large  perinephritic  abscess. 

The  Large  Intestine. — The  hepatic  flexure  lies  under  the  liver,  and 
is  in  intimate  relation  with  the  gall-bladder;  the  splenic  flexure  is 
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behind  the  stomach ;  the  transverse  colon  crosses  the  abdomen,  so  that 
its  lower  border  reaches  nearly  as  low  as  the  umbilicus.  The  sigmoid 
flexure,  the  narrowest  part  of  the  colon,  occupies  the  left  iliac  fossa ;  it 
is  freely  movable,  and  its  position  varies  with  the  degree  of  its  disten- 
sion. In  the  adult  the  rectum  is  situated  entirely  within  the  true 
pelvis.  In  the  child  it  is  also  partly  in  the  abdominal  cavity,  and 
is  straighter  and  more  vertical  than  in  the  adult. 

Apart  from  indications  of  general  disturbance,  such  as  the  condition 
of  the  temperature,  of  the  strength  and  nutrition  of  the  body,  the 
important  symptoms  to  be  considered  in  connection  with  intestinal 
disease  are  vomiting,  pain  and  disorders  of  defsecation  (see  Chap.  II.), 
together  with  the  results  of  a  physical  examination  of  the  abdomen. 

Inspection  and  Palpation. — Tenderness  more  or  less  general  in 
distribution  occurs  in  catarrh  or  ulceration  of  the  bowels.  Tenderness 
limited  to  the  right  iliac  region  is  common  in  enteric  fever,  in  appen- 
dicitis and  in  tubercular  disease ;  when  present  in  the  left  lumbar  and 
iliac  regions,  catarrh  of  the  descending  colon,  simple  or  dysenteric,  is 
indicated. 

Swellings  in  Relation  with,  the  Bowel. — A  portion  of  the  intestine 
may  be  found  in  a  state  of  distension,  or  it  may  be  the  seat  of  a 
palpable  tumour. 

Distension. — Flatulent  distension  of  the  intestines  gives  rise  to 
general  or  to  local  enlargement  of  the  abdomen.  The  former  is  seen 
in  cases  of  acute  peritonitis  where  the  whole  of  the  bowel  becomes 
distended,  the  latter  when  there  is  obstruction  of  a  part  of  the  bowel. 
In  obstruction  at  the  caecum,  the  flanks  may  be  flattened  when  the 
rest  of  the  abdomen  is  much  enlarged.  In  stricture  of  the  sigmoid 
flexure  the  colon  becomes  enlarged,  and  peristaltic  movements  are 
often  distinct,  owing  to  hypertrophy  of  its  walls ;  in  such  cases,  that 
is  when  the  obstruction  is  situated  in  the  terminal  portion  of  the 
colon,  there  is  a  great  tendency  for  the  symptoms  to  be  referred 
to  the  caecum. 

A  Palpable  Tumour  is  commonly  produced  by  one  of  four  causes, 
viz.,  fsecal  accumulation,  inflammatory  exudation,  new  growths,  intus- 
susception. 

I.  Faecal  Accumulation. — Cylindrical  faecal  masses  are  often  pal- 
pable in  the  course  of  the  colon,  especially  in  the  neighbourhood  of  the 
flexures,  and  they  are  particularly  common  down  the  left  side  of  the 
abdomen.  They  may  be  found,  however,  in  almost  any  part  of  the 
abdomen,  in  consequence  of  the  strange  positions  the  colon  is  liable  to 
assume.  Thus  a  loaded  caecum  may  be  considerably  displaced  upwards 
or  towards  the  left  side,  a  loaded  sigmoid  flexure  may  form  a  tumour 
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on  the  right  side  of  the  abdomen  ;  similarly,  inspissated  faeces  in  the 
transverse  colon  may  be  felt  below  the  umbilicus.  A  fsecal  tumour  is 
usually  cylindrical  in  shape,  has  an  uneven  surface,  and  feels  as  if  it 
were  situated  immediately  beneath  the  abdominal  wall ;  its  consistence 
varies  from  softness  to  almost  stony  hardness.  It  may  here  be  observed 
that  liquid  fteces  in  a  dilated  caecum  and  ascending  colon  may  be  mis- 
taken for  fluid  in  the  peritoneal  cavity.  Faecal  tumours  often  simulate 
cancerous  and  other  masses ;  hence,  in  doubtful  cases,  it  is  important 
to  clear  out  the  bowels  by  purgatives  and  enemata. 

2.  Inflammatory  Swellings  are  most  commonly  situated  in  the 
right  or  left  iliac  fossa.  A  swelling  in  the  right  iliac  fossa  is  usually 
due  to  appendicitis.  Evidence  of  this  affection  is  first  afforded 
by  tenderness,!  slight  fulness  and  increased  resistance  to  palpation; 
then  a  swelling  forms,  which  may  be  doughy  or  firm  in  consistence;  it 
occupies  the  space  between  the  anterior  superior  spine  of  the  ilium  and 
the  pubes,  being  usually  at  a  little  distance  above  Poupart's  ligament, 
and  it  may  extend  up  into  the  lumbar  region.  It  is  associated  with 
pain,  tenderness,  and  symptoms  of  febrile  disturbance.  An  abscess  may 
form,  and  point  externally;  or  it  may  burrow  into  the  connective  tissue 
of  the  pelvis,  or  upwards  towards  the  kidney  or  umbilicus ;  or  it  may 
burst  into  the  intestine  or  into  the  peritoneal  cavity.  In  some  cases 
the  abscess  is  situated  behind  the  caecum,  and  an  exploratory  puncture 
may  be  necessary  to  clear  up  the  diagnosis.  It  must  not  be  forgotten 
that  an  abscess  in  the  right  iliac  region  may  result  not  only  from 
inflammation  of  the  appendix  but  also  from  inflammation  of  neighbour-  ' 
ing  or  distant  parts ;  thus  it  is  met  with  as  a  result  of  caries  of  the 
spine,  or  of  disease  of  the  kidney  or  of  the  uterine  appendages. 

In  the  left  iliac  region  an  elongated,  more  or  less  firm  swelKng 
sometimes  occurs  in  connection  with  dysentery  or  dysenteric  diarrhoea. 

3.  Cancer  of  the  caecum  produces  a  harder  and  more  nodular  mass, 
commonly  nearer  Poupart's  ligament,  than  that  due  to  inflammation. 
Rarely,  a  swelling  in  the  right  hypochondrium  is  caused  by  cancer 
of  the  duodenum  or  of  the  hypatic  flexure  of  the  colon  ;  cancer  of  the 
splenic  flexure  produces  a  swelling  in  the  left  hypochondrium.  The 
commonest  site  for  cancer  of  the  bowel  is  the  rectum  or  sigmoid 
flexure.  It  is  important  to  remember  that  in  malignant  disease  of  the 
sigmoid,  the  hepatic,  or  the  splenic  flexures,  the  symptoms  often  point 
to  the  caecum,  and  that  there  is  a  great  liability  to  distension  and 
ulceration,  in  consequence  of  which  a  fatal  issue  may  speedily  ensue. 

4.  A  sausage-shaped  tumour  in  the  course  of  the  colon,  becoming 

^  McBurney's  point  of  tenderness  is  situated  at  the  intersection  of  a  line  placed 
along  the  ou.ter  edge  of  the  right  rectus  muscle  with  a  line  drawn  from  the  umbilicus 
to  the  anterior  superior  spine  of  the  ilium. 
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tense  and  prominent  when  manipulated  or  during  attacks  of  griping 
pain,  is  characteristic  of  intussusception.  The  commonest  variety  of 
intussusception  is  the  ileo-csecal,  in  which  the  ileum  and  caecum  pass 
into  the  colon,  the  ileo-csecal  valve  being  foremost.  A  tumour  is  first 
formed  in  the  right  flank,  it  then  shifts  its  position  and  may  be 
observed  to  travel  to  the  upper  part  of  the  abdomen,  and  thence  down- 
wards to  the  left  flank,  where  it  is  usually  most  conspicuous ;  some- 
times there  is  a  corresponding  depression  on  the  opposite  side  of  the 
abdomen. 

A  tumour  also  occurs  in  about  half  the  cases  of  ileo-colic  intussus- 
ception (the  variety  in  which  the  end  of  the  ileum  is  prolapsed  through 
the  ileo-csecal  valve) ;  but  a  tumour  is  less  frequently  associated  with 
intussusceptions  affecting  the  small  intestine — the  enteric  variety,  or 
the  large  intestine — the  colic  and  rectal  varieties. 

Splashing  and  Gurgling  may  be  felt  and  heard  in  the  right  iliac 
region  in  enteric  fever  or  even  in  simple  intestinal  catarrh,  and  in  the 
left  iliac  region  in  cases  of  dysentery.  Abscesses  in  the  neighbourhood 
of  the  caecum  occasionally  give  rise  to  a  feeling  of  emphysema,  owing 
to  the  presence  of  gas  in  the  purulent  contents. 

The  Anus  and  Rectum. — The  anus  is  to  be  examined  for  piles, 
fissures,  fistulse,  condylomata.  Whenever  there  is  reason  to  suspect 
disease  of  the  rectum  or  in  its  vicinity,  and  indeed  in  all  cases  of 
obscure  disease  in  any  part  of  the  abdomen,  the  rectum  should  be 
carefully  explored,  with  the  finger  only  and  also  bimanually — that  is, 
with  the  finger  of  one  hand  in  the  rectum  and  the  other  hand  placed 
over  the  lower  part  of  the  abdomen.  By  one  or  other  of  these 
methods  the  condition  of  the  pelvic  organs,  the  lower  lumbar  vertebrae, 
the  glands,  and  any  masses  in  the  abdominal  cavity  below  the  level  of 
the  umbilicus,  can  be  investigated,  as  well  in  the  youngest  child  as  in 
the  adult. 

First  as  regards  the  rectum  itself,  a  narrowing  of  its  calibre  may  be 
detected  in  consequence  of  (i)  congenital,  syphilitic,  or  cancerous  dis- 
ease of  its  walls,  or  (2)  of  pressure  by  a  tumour  from  without. 

A  stricture  near  the  anus  is  frequently  of  syphilitic  origin;  one 
higher  up,  associated  with  irregular  nodules  or  a  solid  tumour,  is 
usually  due  to  cancer.  Care  must  be  taken  not  to  mistake  hyper- 
trophy of  the  prostate,  the  cervix  uteri,  hard  faecal  masses,  or  a 
polypus  for  malignant  disease.  Hard  faecal  masses  may  be  cleared 
away  by  enemata;  a  polypus  is  pendent,  and  readily  bleeds  when 
manipulated. 

A  smooth  ring-like  mass  with  a  dimple  in  its  centre,  feeling  some- 
what like  the  os  uteri,  and  becoming  tense  and  firm  when  the  patient 
strains,  is  significant  of  an  intussusception,  which  is  commonly  of  the 

X 
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ileo-caecal  vai  iety  ;  in  such  a  case  blood-streaked  mucus  oozes  from  the 
rectum,  and  the  general  symptoms  are  severe. 

By  bimanual  examination  the  following  conditions,  amongst  others,, 
may  be  felt  in  different  cases:  (i)  Inflammatory  thickening  about 
the  vermiform  appendix,  or  in  connection  with  the  lower  portions  of 
the  small  intestine;  (2)  tubercular  masses  or  bands  in  the  iliac  fossae, 
or  stretching  across  the  abdomen  ;  (3)  cancerous  masses ;  (4)  enlarge- 
ment of  the  lymphatic  glands  from  tubercular  or  cancerous  deposit. 


Fig.  202.— Great  Enlargement  of  the  Abdomen  from  distension  of  the  Colon,  the  result  of  con- 
genital stricture  near  the  anus.  Superficial  veins  prominent.  Peristaltic  movements  very 
distinct.    i(o  liver  dulnuss  to  be  obtained  in  front  or  in  the  axilla. 

Thickening  of  the  vesiculaj  seminales  can  be  felt  through  the  rectum, 
and  when  present  suggests  the  tubercular  nature  of  an  otherwise 
obscure  case. 

When  disease  is  suspected  higher  up  the  bowel  than  the  finger  can 
reach,  it  may  be  advisable  to  administer  chloroform,  and  to  introduce 
the  whole  hand  into  the  rectum. 
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In  all  cases  of  illness  the  medical  attendant  should  make  inquiries 
with  regard  to  the  action  of  the  bowels  and  the  characters  of  the  stools, 
and  whenever  possible  he  should  examine  the  stools  himself.  The  well- 
being  of  a  patient,  from  whatever  disease  he  may  be  suffering,  so  largely 
depends  upon  the  state  of  his  alimentary  canal  that  it  is  essential  to 
obtain  full  information  with  regard  to  the  condition  of  the  evacuation. 
The  following  are  some  of  the  chief  points  to  be  observed  in  making  an 
examination  of  the  fseces. 

Quantity. — ^This  must  be  distinguished  from  increased  frequency 
of  defsecation,  which  may  occur  with  the  passage  of  but  little  faecal 
matter.  The  amount  of  the  stools  varies  with  the  quantity  and  kind 
of  food  taken ;  thus  it  is  larger  on  a  vegetable  than  on  an  animal  diet. 
It  is  also  increased  in  diarrhoea,  and  especially  in  cholera.  Large 
quantities  of  firm,  dry  motions  may  be  passed  after  prolonged  consti- 
pation. 

Colour. — The  colour  of  healthy  faeces  varies  to  some  extent  accord- 
ing to  the  kind  of  food  eaten.  Thus  it  is  light  yellow  on  a  milk  diet, 
and  dark  brown  when  much  meat  has  been  taken.  It  is  also  much 
modified  by  the  administration  of  certain  drugs.  For  example,  rhubarb, 
senna,  and  santonin  tend  to  make  the  motions  bright  yellow,  iron  and 
bismuth  blacken  them,  while  calomel  gives  them  a  green,  logwood  a 
reddish-brown,  and  iodine  a  bluish  tint.  Excluding  the  influence  of 
food  and  drugs,  all  changes  in  colour  are  probably  dependent  on  varia- 
tions in  the  quantity  or  the  quality  of  bile  present  in  the  faeces,  or  on 
the  entrance  of  blood  or  of  pus  into  the  intestinal  canal. 

Greenish  stools  are  common  in  the  acute  intestinal  catarrhs  of 
infancy,  and  in  the  eai-ly  stages  of  many  cases  of  profuse  diarrhoea. 
The  colour  indicates  that  bile  is  present  in  excess  or  has  undergone 
changes  either  within  the  intestine  or  after  the  expulsion  of  the  faeces  ; 
for  example,  the  yellow  stool  of  a  child  may  turn  green  on  exposure  to 
the  air.  Sometimes  a  green  stool  contains  small  masses  of  a  yellowish- 
white  colour ;  these  are  composed  principally  of  fat,  as  may  be  proved 
by  their  solubility  in  ether.  Such  masses  are  to  be  distinguished  from 
the  hard,  white,  cheesy-looking  lumps  of  casein  which  are  so  common 
in  the  stools  of  infants,  and  which  indicate  that  milk  has  been  imper- 
fectly digested. 

Fatty  stools  are  often  found  in  association  with  disease  of  the 
pancreas,  but  are  by  no  means  characteristic  of  it. 

White,  clayey,  or  drab-coloured  stools  occur  in  cases  of  obstructive 
jaundice  or  of  deficient  bile  formation.    In  the  absence  of  jaundice 
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white  stools  may  be  due  to  disease  of  the  pancreas,  but  they  also  occur 
in  other  morbid  conditions.  The  stools  tend  to  become  pale  when 
there  has  been  profuse  diarrhoea  for  some  time,  as  in  cases  of  Asiatic 
cholera. 

Blood  may  give  a  red,  reddish-brown,  or  black  colour  to  the  stools. 
When  it  comes  from  the  rectum  blood  usually  has  its  natural  red 
colour,  and  it  streaks  or  covers  the  surface  of  the  stool,  which  otherwise 
may  be  unaltered  in  character.  When  it  enters  the  bowel  at  a  higher 
level  it  undergoes  changes  and  becomes  more  or  less  intimately  mixed 
with  the  faeces,  so  that  a  dark-brown  or  blackish  pulpy  mass  is  passed. 
To  the  passage  of  such  stools  the  name  melaena  is  given.  The  chief 
causes  of  melaena  are  ulcerations  or  intense  venous  congestion  of  the 
stomach  or  the  bowels. 

Reaction. — The  reaction  of  normal  faeces  is  variable.  The  albu- 
minous disintegration  which  occurs  in  typhoid  and  in  certain  forms  of 
dyspepsia  leads  to  decided  alkalinity,  whereas  in  the  acute  catarrhal 
enteritis  of  early  life  the  reaction  is  usually  acid.  Offensive  putty-like 
stools  are  commonly  alkaline. 

Odour. — The  stools  of  infants  at  the  breast  have  a  sour  odour. 
This  happens  too  in  some  cases  of  infantile  catarrh,  while  in  other 
cases  the  motions  have  a  highly  offensive,  cadaverous  fcetor.  The 
latter  is  also  often  noticeable  in  the  motions  of  adults  when  there 
is  dysenteric,  syphilitic,  or  cancerous  disease  of  the  rectum.  Typhoid 
stools  are  often  very  offensive. 

Form  and  Consistence. — Liquid  stools  are  found  in  the  various 
forms  of  diarrhoea,  and  are  particularly  copious  and  frequent  in  Asiatic 
cholera.  In  the  choleraic  diarrhcea  of  infancy  the  stools  are  loose 
and  frothy  at  first,  and  of  a  yellowish  or  greenish  colour  ;  in  the  later 
stages  they  become  quite  watery,  and  may  resemble  the  rice-water 
evacuations  of  cholera.  In  the  severest  cases  they  consist  of  a  brown- 
coloured  offensive  watery  liquid.  The  "rice-water"  stools  of  choleralook 
like  water  in  which  rice  has  been  boiled,  they  are  quite  thin,  and  may 
be  entirely  devoid  of  smell  or  colour.  Stools  of  similar  character  occur 
also  in  cases  of  acute  arsenical  poisoning,  and  for  the  diagnosis  of 
Asiatic  cholera  it  is  necessary  to  obtain  from  them  cultivations  of  the 
comma  bacillus.  The  stools^  of  typhoid  fever  present  a  resemblance 
in  colour  and  consistence  to  pea-soup.  They  contain  particles  of 
undigested  food,  bile-stained  mucus  and  epithelial  cells,  crystals  of 
triple  phosphates,  and  numerous  fungi;  flocculent  shreds  and  frag- 
ments of  sloughs  may  be  discovered  during  the  third  or  fourth  week 
of  the  disease.    Sometimes  loose  liquid  stools  contain  globular,  hard 

1  Typhoid  bacilli  have  been  found  in  the  stools  in  about  fifty  per  cent,  of  the 
cases  examined. 
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faecal  masses  of  various  sizes.  These  scybala  suggest  faecal  accumula- 
tion, the  diarrhoea  being  excited  by  the  irritation  of  hardened  faeces. 
When  the  lower  part  of  the  bowel  is  narrowed  as  by  a  cancerous 
stricture,  narrow,  flat,  or  ribbon-shaped  motions  may  be  passed ;  fsecal 
masses  may  be  grooved  by  the  presence  of  a  rectal  polypus. 

Constituents. — In  order  to  examine  the  various  constituents  of  a 
stool,  the  following  method  should  be  adopted.  If  the  stool  is  quite 
liquid,  a  portion  of  it  should  be  poured  into  a  large  conical  glass 
vessel.  If  it  is  solid,  it  should  be  washed  with  a  stream  of  water  until 
it  is  completely  broken  up,  the  whole  being  then  poured  on  to  a  fine  sieve 
placed  over  the  conical  glass  vessel.  By  this  simple  method  any  abnor- 
mal constituents  such  as  particles  of  undigested  food,  foreign  bodies 
accidentally  swallowed,  shreds  of  membrane,  worms,  or  gall-stones  can 
be  satisfactorily  inspected ;  while  by  means  of  a  pipette  a  few  drops 


Fig.  203.— Tfenia  saginata :  head;  proglottis;  egg;  magnified.    (_v.  Jaksch.) 

of  the  liquid  material  may  be  drawn  up  from  the  bottom  of  the  glass, 
mounted  on  a  glass  slide,  and  examined  under  the  microscope. 

The  appearance  of  blood  in  the  stools  has  been  already  referred 
to ;  a  few  observations  may  now  be  made  with  regard  to  the  presence 
of  mucus,  pus  and  worms  ;  but  for  a  detailed  account  of  the  micro- 
scopical and  chemical  examination  of  the  fseces,  we  must  refer  the 
student  to  special  works. 

Mucus. — When  particles,  shreds,  or  masses  of  mucus  are  distinctly 
recognised,  the  intestinal  mucous  membrane  is  usually  in  a  state  of 
catarrh.  Large  shreds,  membranes,  or  jelly-like  masses  of  mucus  indi- 
cate catarrh  of  the  rectum  or  of  the  lower  part  of  the  colon.  They  are 
frequently  streaked  with  blood.  In  some  cases  they  are  passed  without 
admixture  of  fseces,  which  in  other  cases  are  enveloped  by  a  thin 
layer  of  mucoid  material.  Sometimes  shreds  of  mucus  are  called 
"  skins  "  by  the  patient,  and  he  may  mistake  them  for  worms. 

If  mucus  comes  from  the  small  intestine  or  the  upper  portion  of  the 
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colon,  it  is  usually  intimately  mingled  with  the  feces,  and  cannot  be 
detected  without  the  aid  of  the  microscope.  If  particles  of  mucus  are 
found  to  be  stained  yellow  with  bile  pigment,  it  is  probable  that  the 
small  intestine  is  involved. 

Pus  in  the  motions  may  come  from  a  fistula,  cancer,  or  other  lesion 
of  the  rectum,  or  from  a  pelvic,  prostatic,  or  other  abscess  which  has 
opened  into  the  bowel.  Muco-purulent  stools  are  also  found  in  cases 
of  chronic  catarrh  affecting  the  lower  bowel. 


Fig.  204. — TcGilia  soliuni :  liead,  magniflecl  j  proglottis,  actual  size  ;  egg',  magnified,    (u  i/dksch  ) 

Of  the  various  worms  that  inhabit  the  intestinal  canal,  the  following 
are  probably  the  commonest : — 

Tape-worms. — The  Taenia  mediocanellata,  or  saginata,  is  the  most 
frequently  met  with  in  this  country.  The  head  has  a  central  groove 
or  depression,  and  is  furnished  with  four  large  suckers,  which  are 
generally  much  pigmented.    It  has  neither  rostellum  nor  booklets. 


Fig.  205. — Head  of  Botlii  iocephalus  liitus,  niagnifled  :  a,  seen  on  edge ;  b,  seen  on  the  flat ; 

c,  proglottides  ;  d,  eggs. 

The  ripe  segments  or  proglottides  which  are  passed  in  the  stools  are 
oblong  in  shape,  and  of  an  opaque  white  colour.  The  uterus  is  very 
much  branched,  and  the  genital  pore  projects  from  one  side  of  the 
proglottis. 

The  Taenia  solium  is  usually  shorter  than  the  Taenia  mediocanellata. 
Its  head,  dark  in  colour,  is  about  the  size  of  a  pin's  head ;  it  has  four 
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lateral  suckers,  and  between  them  a  rounded  projection  or  rostellum, 
which  is  surrounded  by  a  double  row  of  booklets,  about  twenty-six  in 
number.  The  uterus  is  less  branched  than  that  of  the  mediocanellata ; 
its  genital  pore  is  situated  at  the  side  of  the  proglottis. 

The  Bothriocephalus  latus.— In  this  worm  the  sexual  openings 
occur  on  the  flat  surfaces  of  the  segments,  and  not  at  the  sides,  as  in  the 
case  of  the  preceding  worms.  The  head  is  ovoid,  cleft,  and  provided 
with  two  lateral  suckers,  but  has  no  booklet  or  rostellum.  In  seeking 
for  the  head  or  for  the  eggs  of  a  tape-worm,  the  stools  should  be  treated 
in  the  way  already  mentioned.  The  head  and  the  long  thin  neck  may 
be  seen  with  the  naked  eye,  but  for  the  detection  of  the  ova  a  micro- 
scope is  necessary. 

Kound-worms.— (a.)  The  Ascaris  lumbricoides  has  a  shape  similar 
to  that  of  the  common  earth-worm.  The  head  is  distinct  from  the 
body,  and  has  three  lateral  papilla.  The  body  is  cylindrical,  and 
tapers  at  both  ends,  especially  towards  the  tail.  The  female  is  much 
longer  than  the  male.  This  worm  infests  the  small  intestine,  and 
sometimes  finds  its  way  into  the  stomach  and  is  expelled  by  vomiting. 
Occasionally  it  makes  its  way  into  the  common  bile  duct. 

(&.)  The  Oxyuris  vermicularis,  or  thread- worm,  inhabits  the  rectum 
and  descending  colon.  The  male  is  about  one-sixth  of  an  inch  in 
length,  the  female  about  half  an  inch.  These  worms  often  produce 
much  itching  at  the  anus,  and  also  about  the  vagina  or  the  prepuce. 
They  may  cause  vaginal  discharge  or  irritability  of  the  bladder,  with 
frequent  micturition,  or  tenesmus  and  prolapsus  ani. 

(c.)  Anchylostomum  duodenale.— The  presence  of  this  parasite 
should  be  suspected  in  cases  of  severe  anaemia  occurring  in  epidemic  form 
when  there  is' no  obvious  or  sufficient  cause.  The  female  measures  a 
little  more  than  half  an  inch  in  length ;  the  male  about  one-third  of 
an  inch.  Unless  anthelmintics  have  been  given,  the  eggs  alone  may 
be  found  in  the  evacuations.  The  eggs  are  oval,  have  a  clear  shell  and 
granular  contents,  often  showing  cell  division. 

{d.)  The  Trichocephalus  dispar,  or  Whip-worm,  is  stated  to  occur  in 
great  numbers  in  beri-beri.  It  is  distinguished  by  its  short  stout 
hinder  part,  and  by  the  spiral  filiform  character  of  its  anterior  ex- 
tremity. It  inhabits  the  caacum,  and  is  usually  from  one  and  a  half 
to  two  inches  in  length. 

(e.)  The  Trichina  spiralis,  about  J^-  of  an  inch  long,  develops  in  the 
intestinal  canal,  but  ultimately  reaches  the  voluntary  muscles  of  the 
body,  where  it  is  found  in  enormous  numbers.  The  chief  symptoms, 
viz.,  pyrexia,  limb  pains  and  tender  swollen  muscles,  mayj  be  ushered 
in  by  signs  of  gastro-intestinal  disturbance. 
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THE  LIVER  AND  GALL-BLADDER. 

Anatomical  Relations.— Three-fourths  of  the  liver  lies  to  the 
right,  one-fourth  to  the  left,  of  the  middle  line  of  the  body.  The 
highest  point  of  its  convex  upper  surface  reaches  the  level  of  a  plane 
drawn  through  the  sternal  ends  of  the  fifth  costal  cartilages  and  the 
body  of  the  ninth  dorsal  vertebra,  and  is  situated  opposite  the  fourth 
right  costal  space,  midway  between  the  mammary  and  parasternal  lines. 
This  is  about  three  fingers'  breadths  higher  than  the  lower  edge  of  the 
right  lung.  The  left  lobe  of  the  liver  lies  in  front  of  the  stomach 
and  behind  that  portion  of  the  diaphragm  on  which  the  heart  rests. 
The  lower  sharp  edge  of  the  liver  passes  down  and  out  from  the  twelfth 
dorsal  vertebra  along  the  eleventh  rib  towards  the  axilla.  In  the  mam- 
mary line  it  lies  just  beneath  the  costal  arch  ;  while  in  the  epigastrium, 
an  average  position  for  the  lower  margin  is  about  half-way  between  the 
xiphoid  cartilage  and  the  umbilicus. 

The  lower  margin  of  the  left  lobe  begins  in  the  middle  line,  and 
passes  obliquely  upwards  to  reach  the  left  costal  margin  at  the  junction 
of  the  seventh  and  eighth  cartilages;  behind  the  cartilages  it  is 
continued  as  far  as  the  heart,  and  terminates  a  little  to  the  right  of 
its  apex. 

The  notch  for  the  gall-bladder  is  situated  just  at  the  point  where 
the  lower  edge  of  the  liver  leaves  the  right  costal  arch. 

The  liver  in  young  children  is  proportionately  larger  in  all  its 
dimensions  than  in  the  adult,  and  its  lower  edge  may  be  found  below 
the  costal  margin  in  the  axillary  line. 

Of  the  numerous  and  various  symptoms  that  may  be  produced  by 
diseases  of  the  liver  and  gall-bladder,  the  most  important  are  pain, 
jaundice  and  ascites.  Some  points  bearing  on  these  symptoms  have 
been  already  noticed,  but  before  proceeding  to  consider  the  physical 
signs  that  may  be  observed  during  an  examination  of  the  hepatic 
region,  it  is  desirable  to  make  a  few  observations  with  regard  to  hepatic 
pain  and  jaundice. 

Pain. — Perhaps  the  commonest  variety  of  pain  produced  by  dis- 
orders of  the  liver,  is  a  heavy  feeling  of  discomfort  or  of  distension  in 
the  right  hypochondrium.  This  is  often  accompanied  by  a  referred 
pain  in  the  right  shoulder,  which  is  usually  most  marked  in  the  neigh- 
bourhood of  the  inferior  angle  of  the  scapula,  and  which  sometimes 
extends  across  the  spine  to  the  left  scapula.  "When  the  surface  of  the 
liver  is  diseased,  as  by  an  abscess  or  a  perihepatitis,  the  shoulder- 
tip  pain  of  phrenic  irritation  may  also  be  present.  In  perihepatitis, 
pain  over  the  liver  is  frequently  constant  and  severe.     But  the 
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severest  pain  of  all  is  that  known  as  biliary  colic.  This  is  most  com- 
monly caused  by  the  passage  of  a  gall-stone  along  the  cystic  or  the 
common  bile  duct,  but  may  occur  when  the  opening  of  the  bile  duct 
into  the  duodenum  is  obstructed  by  an  ulcer  or  other  lesion.  Pain 
often  abates  in  intensity  when  a  stone  passes  from  the  cystic  into  the 
larger  common  duct,  but  again  becomes  severe  when  it  reaches  the 
duodenal  orifice;  its  escape  into  the  duodenum,  however,  is  accompanied 
by  instant  relief.  An  aneurysm  of  the  hepatic  artery  is  a  rare  cause 
of  intermittent  paroxysms  of  neuralgic  pain,  which  sometimes  closely 
simulate  attacks  of  gall-stone  colic. 

JaundiCd. — The  causes  of  jaundice  may  be  tabulated  as  follows  : — 
.  I.  Obstruction  of  tlie  Hepatic  or  of  the  Common  Bile  Duct. — Gall- 
stones or  inspissated  bile ;  hydatids,  distomata ;  foreign  bodies  from 
the  intestines ;  inflammatory  swelling  of  the  duodenum,  or  of  the  wall 
of  the  bile  duct ;  stricture  or  obliteration  of  the  duct  from  congenital 
defect,  perihepatitis,  former  ulceration  of  the  duodenum  or  of  the  bilfr 
ducts ;  compression  of  the  duct  by  tumours  of  the  liver,  pancreas, 
stomach,  kidney,  omentum,  ovary  or  uterus,  by  an  abdominal  aneurysm^ 
or  by  enlarged  glands  in  the  portal  fissure. 

2.  Cirrhosis  and  the  Various  Forms  of  Chronic  Atrophy  of  the 
Liver. — Jaundice  in  these  cases  is  probably  caused  by  obstruction  of 
the  small  bile  ducts  in  the  liver. 

3.  Poisons. — Phosphorus,  mercury,  arsenic,  antimony,  copper,  chlo- 
roform; snake  poison. 

4.  Vascular  Changes  in  the  Liver,  as  in  the  chronic  congestion 
from  heart  disease. 

5.  Disturbance  of  the  Nervous  System. — Concussion  of  the  brain  ;. 
mental  emotions. 

6.  (i)  The  Specific  Fevers — yellow  fever,  malarial  fevers,  relapsing 
fever,  typhus,  enteric  fever,  scarlatina  and  pyaemia ;  (2)  acute  pneu- 
monia ;  (3)  acute  yellow  atrophy. 

In  Group  i,  when  the  larger  ducts  are  completely  obstructed  the 
motions  are  white  and  clayey ;  but  in  the  other  groups  the  stools  may 
be  normally  bile-stained. 

The  commonest  cases  of  jaundice  are  those  known  as  simple  or 
catarrhal.  The  patient  is  usually  young,  and  possibly  has  suffered 
from  symptoms  of  dyspepsia.  Frequently  there  is  no  abdominal  ten- 
derness, and  nothing  to  be  made  out  by  palpation  over  the  edge  of  the 
liver,  but  occasionally  tenderness  and  increased  resistance  to  palpation 
at  the  right  costal  margin  do  exist.  When  jaundice  is  associated  with 
ascites,  the  disease  is  probably  cancer  or  cirrhosis  of  the  liver ;  jaun- 
dice is  more  intense  in  cancer  than  in  cirrhosis.  When  jaundice  is 
immediately  preceded  by  attacks  of  severe  paroxysmal  pain  in  the 
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hepatic  region,  it  is  probable  that  a  gall-stone  has  passed  along  the 
cystic  duct  into  the  common  duct.  The  cessation  of  the  pain  and  the 
gradual  subsidence  of  the  jaundice  would  indicate  that  the  stone  had 
passed  into  the  duodenum.  The  coexistence  of  jaundice  and  paroxysmal 
pain  occurs  also  in  cases  of  cancer,  and  rarely  in  hydatids  of  the  liver, 
or  in  aneurysm  of  the  hepatic  artery.  The  sudden  onset  of  jaundice 
in  the  midst  of  good  health  suggests  obstruction  of  the  common  duct 
by  a  gall-stone  or  other  foreign  body,  while  the  slow  onset  and  gradual 
development  of  intense  jaundice  suggests  either  the  growth  of  some 
tumour  in  the  duct  or  pressure  on  it  from  without.  The  coexistence 
of  psrrexia  indicates  an  acute  febrile  disease,  as  one  of  the  specific 
fevers  or  pysemia,  or  suppuration  within  the  liver.  Temporary  fever, 
however,  may  accompany  the  passage  of  a  gall-stone. 

The  above  statements  illustrate  the  importance  of  studying  the 
associations  of  jaundice,  its  mode  of  onset,  and  the  order  in  which  the 
various  symptoms  are  developed.  The  age  and  previous  health  of  the 
patient  are  also  factors  which  aid  in  the  diagnosis  of  the  cause  of  any 
case  of  jaundice. 

Inspection. — In  the  healthy  adult  no  difference  is  to  be  seen 
between  the  right  hypochrondrium  and  the  left,  but  sometimes  in 
infants  the  former  is  more  prominent. 

A  [marked  enlargement  of  the  liver,  or  its  downward  dislocation, 
often  produces  a  visible  prominence  of  the  right  hypochondriac  or  the 
epigastric  region.  In  infants,  bulging  of  the  costal  cartilages  readily 
occurs ;  and  in  their  abdomens  it  is  sometimes  possible  to  see  a  pro- 
jection caused  by  the  lower  edge  of  an  enlarged  liver,  when  its  sinking 
and  rising  during  inspiration  and  expiration  may  be  observed. 

Palpation. — This  is  by  far  the  most  valuable  method  of  examina- 
tion in  the  investigation  of  liver  diseases.  The  palmar  surface  of  the 
fingers  should  be  laid  gently  and  evenly  on  the  abdomen  some  distance 
below  the  right  costal  margin,  the  finger-tips  being  inclined  upwards 
and  slightly  inwards  towards  the  median  line;  they  should  then  be 
pressed  in  with  moderate  firmness  while  the  patient  takes  a  deep 
breath  ;  if  the  edge  of  the  liver  be  lower  than  normal,  it  will  be  felt 
to  descend  beneath  and  to  lift  up  the  fingers. 

When  the  abdomen  is  tense,  as  from  much  ascites  or  meteorism, 
the  process  of  "  dipping  "  is  often  the  only  method  of  reaching  the 
liver ;  this  consists  in  applying  the  fingers  perpendicularly  to  the 
surface  and  then  pressing  in  the  tips  suddenly  and  forcibly,  when  the 
solid  organ  may  be  felt,  often  accompanied  by  a  sense  of  displacement 
of  fluid. 

In  health,  the  edge  of  the  liver  may  sometimes  be  felt  in  children, 
and  also  in  women  whose  abdomens  are  relaxed  by  child-bearing;  but  in 
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men,  as  a  rule,  there  is  merely  some  increase  in  resistance  to  be  detected 
in  the  epigastrium  during  a  deep  inspiration. 

If  the  edge  of  the  liver  is  distinctly  felt  below  the  costal  arch,  the 
organ  is  probably  either  enlarged  or  displaced  downwards.  A  dis- 
tinction between  enlargement  and  displacement  is  usually  easily  made, 
but  it  is  sometimes  difficult,  and  requires  a  knowledge  of  the  causes 
which  lead  to  these  conditions,  as  well  as  a  consideration  of  the  asso- 
ciated condition  of  other  organs.  It  is  also  necessary  to  mention  that 
enlargement  and  displacement  may  coexist  in  the  same  case. 

Displacement  downwards  may  result  from  thoracic  deformity,  and 
is  especially  noticeable  in  severe  rickets.  The  liver  is  also  pushed  down 
by  tight  lacing,  by  right  pleural  effusion,  right  pneumo-thorax,  and  to 
a  less  degree  by  effusion  into  the  left  pleura,  by  emphysema,  by  peri- 
cardial effusion,  by  enlargement  of  the  heart,  and  sometimes  by  an 
abscess,  a  hydatid,  or  other  swelling,  situated  between  the  liver  and 
diaphragm. 

In  rare  cases,  owing  to  relaxation  of  the  suspensory  ligaments  and 
to  overstrain,  as  in  severe  labour,  the  liver  may  hang  down  very  low, 
even  as  far  as  the  iliac  region.  It  is  then  called,  on  account  of  the 
ease  with  which  its  position  may  be  altered,  a  movable  or  loandering 
liver. 

Enlargements  of  the  liver  are  conveniently  divided  into  two  classes, 
according  to  the  presence  or  the  absence  of  local  tenderness. 

I.  Painful  on  Palpation. — Painful  enlargements  result  from  one  of 
the  following  causes  : — 

Congestion,  especially  if  quickly  produced. 
Interstitial  hepatitis. 
Hypertrophic  cirrhosis. 

Ketention  of  bile  from  catarrh  of  the  bile  ducts,  or  from  obstruction  of 

the  common  duct. 
Abscess. 

New  growths,  such  as  cancer,  lymphosarcoma  and  gummata.  The  local 
tenderness  varies  according  to  the  degree  to  which  the  peritoneum  is 
implicated. 

2.  Painless  on  Palpation. — The  painless  enlargements  comprise  : — 

The  fatty  liver. 
The  amyloid  liver. 
Hydatid  disease  of  the  liver. 

Jaundice  and  ascites  are  frequently  found  in  association  with 
Group  I,  but  not,  as  a  rule,  with  Group  2. 

Size. — Cancer,  amyloid  degeneration  and  hydatid  disease  give  >ise 
to  the  greatest  enlargements.  The  enlargement  is  uniform  in  all  acute 
and  chronic  enlargements,  with  the  exception  of  those  due  to  abscess, 
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new  growths,  syphilis  and  hydatid  disease,  in  which  certain  parts  of 
the  liver  are  alone  affected. 

Shape  and  Character  of  Surface.— A  tense,  round,  smooth  swelling, 
usually  implicating  the  right  lobe  of  the  liver,  indicates  an  abscess,' 
often  of  tropical  origin,  or  a  hydatid  cyst ;  the  former  is  tender  on 
pressure,  the  latter  not.  Sometimes  the  enlargement  is  chiefly  behind; 
it  may  ascend  into  the  pleural  cavity  and  may  cause  a  bulging  of  the 
base  of  the  right  side  of  the  thorax.    In  cancer,  large  nodules  and 


riG.  206.— Cancer  of  the  Liver— extreme  enlargement :  the  small  circular  outlines  indicate 
the  position  of  nodules  which  felt  hollow  on  the  surface. 

ridges,'  or  small  rounded  elevations,  with  cup-shaped  central  depres- 
sions, are  often  to  be  felt  (see  Fig.  206).  The  projections  caused  by 
syphilitic  gummata  are  usually  smoother  and  flatter  than  those  of 
cancer,  and  they  may  be  associated  with  scar-like  depressions  on  the 
surface  of  the  liver ;  moreover,  progressive  enlargement  of  the  liver, 
which  is  the  rule  in  cancer,  is  rare  in  syphilis.  A  rough  gi'anular 
surface  is  characteristic  of  cirrhosis,  but  the  unevenness  of  the  sur- 
face may  be  out  of  reach  of  the  finger,  owing  either  to  ascites  or  to 
the  diminished  size  of  the  liver. 
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Consistence. — The  fatty  liver  is  soft  and  flabby,  and  its  edge  is 
rounded.  The  congested,  cirrhotic  and  amyloid  livers  are  firmer  than 
natural;  the  edge  of  the  amyloid  is  rounded,  but  that  of  interstitial 
hepatitis  and  of  hypertrophic  cirrhosis  is  sharper  as  well  as  harder 
than  natural. 

Fluctuation,  or  an  elastic  sensation,  is  felt  over  a  hydatid  cyst  or 
an  abscess,  according  to  their  depth  from  the  surface.    The  "hydatid 


Fia.  207. — Case  of  Hydatid  Tumour  of  Liver.  The  outer  outline  represents  the  size  of  the  liver 
as  determined  by  palpation  and  percussion  ;  the  inner  outline  the  position  of  a  smooth 
globular  swelling,  which  projected  from  anterior  surface  of  liver.  On  puncturing  the 
tumour,  a  pale  yellow  liquid  obtained,  sp.  gr.  1.005 ;  a  trace  of  albumin ;  booklets  seen 
under  the  microscope.   (Dr.  Simpson's  Case.) 

thrill,"  a  peculiarly  long  tremulous  sensation,  is  conveyed  to  the  left 
hand,  laid  flat  on  the  echinococcus  tumour,  on  percussing  it  with  the 
fingers  of  the  right  hand.  This  thrill,  however,  is  also  met  with  over 
ovarian  or  other  cysts,  and,  rarely,  in  cases  of  ascites. 

Influence  of  Respiratory  Movements. — All  enlargements  of  the 
liver,  and  all  tumours  connected  with  it,  rise  and  fall  with  inspiration 
and  expiration.  Sometimes  such  movements  are  limited  by  adhesions 
(as  in  perihepatitis),  by  tumours  in  other  abdominal  organs,  by  meteorism. 
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by  ascites,  or  owing  to  very  great  enlargement  of  the  liver.  Occa- 
sionally during  respiration  friction  fremitus  may  be  felt  over  the 
surface  of  the  liver;  this  may  also  be  sometimes  produced  by  pushing 
the  abdominal  wall  over  the  liver. 

The  Gall-Bladder,  under  normal  conditions,  is  very  rarely  to  be 
felt.  When  enlarged,  it  is  recognised  by  its  pyriform  or  globular 
shape,  its  smoothness  and  elasticity,  its  superficial  position  imme- 
diately beneath  the  abdominal  wall,  and  its  relation  to  the  edge  pi 
the  liver.  Obstruction  of  the  bile-duct  is  followed  by  distension  of  the 
gall-bladder,  which  projects  as  a  large  tense  tumour  below  the  edge  of 
the  liver,  a  little  to  the  left  of  the  mammary  line.  The  lower  outline 
of  the  swelling  can  usually  be  defined,  but  its  upper  limit  is  obscured 
by  the  liver,  and  the  sharp  margin  of  the  latter  cannot  be  felt  above 
it.  A  tumour  of  the  gall-bladder  rises  and  falls  with  the  respiratory 
movements.  It  may  inflame  and  suppurate,  and  is  then  the  seat  of 
much  pain  and  local  tenderness ;  in  such  a  case  the  patient  is  feverish, 
and  often  suffers  from  rigors  and  night  sweats. 

A  hard  and  sometimes  nodulated  tumour  at  the  site  of  the  gall- 
bladder indicates  a  collection  of  stones  in  the  gall-bladder,  or  cancerous 
disease  of  its  walls.  In  the  former  case  the  tumour  is  usually  mov- 
able, in  the  latter  it  is  immovable.  The  two  conditions  are  often 
associated,  and  not  infrequently  gall-stones  precede  the  development 
of  cancer  of  the  liver  or  gall-bladder. 

A  sensation  of  crackling  on  pressing  over  an  enlarged  gall-bladder 
may  be  due  to  the  presence  of  calculi,  or  of  softening  in  the  interior  of 
hard  nodules  of  cancer. 

This  is  a  convenient  place  to  consider  some  of  the  Pathological 
Consequences  of  Gall-Stones. 

1.  There  may  be  a  large  collection  of  stones  in  the  gall-bladder 
without  any  history  of  jaundice,  or  indeed  of  any  symptoms ;  nor  is 
the  gall-bladder  necessarily  much  enlarged. 

2.  When  a  stone  is  impacted  in  the  cystic  duct,  jaundice  is  pro- 
bably absent,  but  symptoms  of  biliary  colic  are  usually  present. 

3.  A  stone  may  form  in  the  biliary  ducts  within  the  liver,  and 
then  become  lodged  in  the  hepatic  duct,  when  there  will  be  symptoms 
of  obstructive  jaundice  without  enlargement  of  the  gall-bladder. 

4.  An  impacted  stone  in  the  common  duct  may  be  a  cause  of  per- 
manent jaundice.  The  symptoms  bear  some  relation  to  the  shape  of 
the  stone ;  thus  an  angular  stone  may  cause  severe  pain,  but  may  allow 
bile  to  trickle  past  it,  and  hence  jaundice  may  be  slight  or  absent. 

5.  Gall-stones  which  have  entered  the  intestine  may  be  voided  per 
anum,  or  may  become  impacted  in  the  bowel,  and  cause  symptoms  of 
intestinal  obstruction.    In  the  latter  case  the  calculus  usually  gains 
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entrance  to  the  bowel  by  means  of  a  fistulous  communication  with  the 
gall-bladder. 

6.  Gall-stones  may  set  up  inflammation  and  ulceration  of  the  mucous 
membrane  of  the  gall-bladder  or  the  bile  ducts,  and  so  lead  to  pyaemia 
or  to  perforation  and  peritonitis. 

In  other  cases  ulceration  or  slovighing  of  the  wall  of  the  gall-bladder 
is  attended  by  the  formation  of  adhesions  to  the  stomach,  duodenum, 
or  colon,  when  a  fistulous  communication  forms  between  them,  and 
the  stone  or  stones  pass  into  the  stomach  or  bowel.  Sometimes  gall- 
stones may  be  discharged  from  the  gall-bladder  or  bile-ducts  through 
fistulous  openings  in  the  abdominal  parietes. 

Percussion. — The  superficial  or  absolute  dulness  corresponds  to 
that  part  of  the  liver  which  lies  directly  in  contact  with  the  thoracic 
and  abdominal  walls.  A  stroke  of  extreme  lightness  is  requisite  tO' 
map  out  this  area,  which  has  the  following  limits  : — 


The  Upper  Boundary. 
Base  of  xiphoid  cartilage  . 

The  6th  rib 

The  8th  rib  .       .  . 

The  loth  rib  . 

The  nth  rib  . 


in  middle  line . 


.  in  mammary  line 

.  in  axillary  line 

.  in  scapular  line 

.  near  the  spine. 


The  Lower  Boundary. 
nearly  half-way  between 

xiphoid  cartilage  and 

umbilicus, 
costal  margin.] 
loth  rib. 
nth  rib. 


The  line  marking  the  upper  boundary  is  slightly  convex  down- 
wards ;  that  part  of  it  which  lies  to  the  left  of  the  sternum  is  diflScult 
to  distinguish  from  the  cardiac  dulness,  and,  as  a  rule,  it  is  sufiacient 
when  mapping  out  the  upper  limits  of  the  heart  and  liver  to  draw 
a  continuous  line,  connecting  across  the  sternum  the  cardiac  with  the 
hepatic  dulness  (see  Fig.  208). 

The  lower  boundary  of  dulness,  which  corresponds  to  the  lower 
edge  of  the  liver,  cannot  be  made  out  behind  between  the  spine  and 
the  scapular  line,  because  there  the  dull  note  of  the  liver  is  continuous 
with  that  over  the  kidney  and  the  lumbar  muscles.  In  the  middle 
line  in  front  also  it  is  difficult  to  differentiate  the  liver  from  the  colon 
the  former  gives  a  mufiied,  the  latter  a  clear  tympanitic  note,  and  a 
very  gentle  percussion  stroke  is  necessary  to  distinguish  the  one  from 
the  other.  It  is  obvious,  too,  that  the  degree  of  accuracy  with  which 
the  edge  of  the  liver  can  be  made  out  by  percussion  will  vary  greatly 
with  the  tension  of  the  abdominal  wall,  and  with  the  degree  of  dis- 
tension of  the  stomach  or  the  intestines.  In  some  cases  the  extreme 
left  portion  of  the  lower  boundary  will  be  found  to  pass  directly  into 
the  superficial  cardiac  dulness,  in  others  it  will  be  continuous  with  the 
edge  of  the  lung — the  former  is  of  frequent  occurrence  in  children^ 
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the  latter  in  adults.  One  indication  of  enlargement  of  the  left  lobe 
is  that  it  abuts  against  a  larger  corner  of  pulmonary  resonance  than 
ever  occurs  under  normal  conditions. 

The  superficial  hepatic  dulness  is  diminished  during  a  deep  inspira- 
tion, and  increased  during  a  deep  expiration.  This  is  due  to  the  fact 
that  during  respiration  the  lower  edge  of  the  lung  moves  more  than 
the  lower  edge  of  the  liver. 

The  deep  or  relative  dulness  runs  parallel  to  and  about  one  inch 
-and  a  quarter  higher  than  the  upper  line  of  superficial  dulness.  On 


FIG.  208.— Enlargement  of  Liver  and  Spleen,  in  a  case  of  Cai'diac  Dilatation. 

percussing  downwards  from  below  the  clavicle  in  the  parasternal  line, 
the  comparative  dulness  is  first  detected  at  the  fifth  cartilage,  or  in  the 
upper  portion  of  the  fifth  interspace.  This  is  a  little  lower  than  the 
top  of  the  liver,  which  is  covered  by  too  great  a  thickness  of  lung  to 
modify  the  sound  elicited  by  even  forcible  percussion.  Still,  if  we  very 
■carefully  observe  the  slightest  modification  in  the  pulmonary  resonance, 
we  may  often  map  out  pretty  accurately  the  upper  limit  of  the  liver. 
Behind,  the  relative  dulness  is  more  difiicult  to  make  out,  and  can 
rarely  be  of  much  service  in  diagnosis. 
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Liver  Dulness  in  Diseased  Conditions. 

Area  of  Dulness  diminished, — This  is  due  to  one  of  the  following 
causes : — 

1.  Tympanitic  distension  of  the  stomach  or  the  colon  may  separate 
the  liver  from  the  abdominal  wall  or  tilt  up  its  lower  edge. 

2.  Pressure  from  below  is  the  most  frequent  cause,  as  in  cases  of 
lai-ge  ovarian  or  omental  tumours,  or  when  there  is  much  ascites. 

3.  A  diminution  in  the  size  of  the  liver,  as  from  acute  yellow 
atrophy,  or  alcoholic  or  syphilitic  cirrhosis. 

But  it  is  to  be  noted  that  a  diminution  in  hepatic  dulness  indicates 
a  small  liver  only  when  the  upper  limit  of  superficial  dulness  is  nob 
higher  than  normal,  and  when  all  those  conditions  which  push  up  the 
liver  and  diaphragm  can  be  excluded.  In  acute  yellow  atrophy  the 
area  of  dulness  is  reduced  with  great  rapidity,  not  only  because  the 
liver  becomes  smaller,  but  because  owing  to  its  softness  it  falls  back- 
wards, and  allows  the  intestines  to  ride  over  it.  When  there  is  much 
atrophy  the  dulness  disappears  from  the  epigastrium ;  it  may  be 
observed  that  evidence  of  contraction  of  the  liver  is  often  first  manifest 
to  the  left  of  the  middle  line,  for  the  left  lobe  is  usually,  and  especially 
in  syphilitic  cirrhosis,  more  affected  than  the  right  lobe.  Absence  of 
the  "  absolute "  dulness  in  the  mammary  or  in  the  axillary  line  is 
usually  due  to  distension  of  the  colon  with  gas,  or  to  an  altered  position 
of  the  liver. 

In  cases  of  moderate  emphysema,  where  the  arch  of  the  diaphragm 
is  not  flattened,  the  absolute  liver  dulness  may  be  diminished  while 
the  relative  dulness  is  increased.  But  in  great  emphysema  the  rela- 
tive dulness  becomes  less  or  disappears  altogether,  while  the  absolute, 
though  lower  in  position,  maintains  its  normal  depth. 

Area  of  Dulness  enlarged. — While  a  diminution  in  the  area  of 
hepatic  dulness  is  less  frequently  due  to  contraction  of  the  liver  than  to 
other  causes,  the  reverse  holds  with  regard  to  increased  dulness,  which 
is  caused  in  the  majority  of  cases  by  enlargement  of  the  liver.  Unless 
the  enlargement  is  great,  the  superior  limit  of  dulness  remains  un- 
altered, whereas  the  inferior  limit  stands  at  a  lower  level  and  extends 
farther  to  the  left,  where  it  may  strike  the  lung  in  the  mammary  line, 
or  even  pass  directly  into  the  splenic  dulness.  When  the  liver  is  very 
greatly  enlarged,  or  when  a  large  tumour  such  as  a  hydatid  cyst 
projects  from  its  upper  surface,  it  is  possible  for  dulness  to  reach  as 
high  as  the  second  rib. 

An  Apparent  Increase  of  hepatic  dulness  occurs :  Upwards  in 
consequence  of  (i)  an  effusion  of  liquid  into  the  right  pleura,  or 
consolidation  of  the  lower  part  of  the  right  lung;  (2)  an  abscess  or 
tumour  situated  between  the  upper  surface  of  the  liver  and  the  dia- 
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phragm.  Downwards  (i)  when  the  stomach  and  colon  are  filled  with 
solid  material;  (2)  when  there  is  strong  contraction  of  the  abdominal 
muscles;  (3)  in  cases  of  carcinoma  of  the  small  or  great  omentum,  or 
in  the  neighbourhood  of  the  pylorus ;  (4)  when  there  are  projections 
from  the  edge  of  the  liver,  as  in  the  case  of  a  distended  gall-bladder. 
The  results  of  hepatic  percussion  may  also  be  grouped  as  follows  :  

The  lower  edge  of  the  liver  occupies  a  normal  position. 

A.  The  upper  limit  of  dulness  is  higher  than  natural  ; 

(i.)  There  is  enlargement  of  the  liver  upwards  ; 

or — 

(2.)  There  is  moderate  pleuritic  effusion,  the  dulness  of  which  passes 
into  that  of  the  liver  ; 

or — 

(3.)  The  liver  is  enlarged  and  pushed  up,  as  by  ascites. 

B.  The  upper  limit  is  lower  than  natural,  v/hen  there  is  a  moderate  degree 

of  empSysema. 

The  lower  edge  is  lower  than  normal. 

A.  The  upper  limit  of  dulness  is  normal. 

The  liver  is  enlarged. 

B.  The  upper  limit  is  higher  than  normal. 

(i.)  There  is  great  enlargement  of  the  liver. 
(2.)  There  is  much  pleuritic  effusion. 

(3.)  There  is  a  large  svfelling  between  the  liver  and  the  diaphragm. 

C.  The  upper  limit  is  lower  than  normal. 

(i.)  There  is  much  emphysema. 
(2.)  There  is  pneumothorax. 

The  lower  edge  is  higher  than  normal. 

A.  The  upper  limit  is  higher  than  normal. 

The  liver  is  dislocated  upwards. 

B.  The  upper  limit  is  normal. 

(i.)  The  liver  is  smaller  than  natural. 

(2.)  There  is  ascites,  or  meteorisms,  or  air,  in  the  peritoneal  cavity. 
No  liver  dulness  can  he  detected. 

A.  There  is  much  ascites,  or  there  is  gas  in  the  intestines  or  in  the  peri- 

toneal cavity ; 

or — 

B.  There  is  extreme  atrophy  of  liver  ; 


or — 
C. 


The  liver  occupies  an  abnormal  position  owing  either  to  its  mobility 
or  to  congenital  displacement. 
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THE  SPLEEN. 

Anatomical  Relations. — The  spleen,  somewhat  oval  in  shape,  lies 
deeply  in  the  left  hypochondrium.  Its  long  diameter  is  directed  down- 
wards and  forwards,  the  upper  edge  corresponding  pretty  closely  with 
the  ninth  rib,  and  the  lower  edge  with  the  eleventh  rib ;  the  lower 
margin  overlaps  the  top  of  the  left  kidney.  The  upper  and  posterior 
part  of  the  spleen  is  covered  by  lung,  and  its  hinder  end  approaches 
the  body  of  the  tenth  dorsal  vertebra.  The  anterior  end  reaches  nearly 
as  far  as  the  mid-axillary  line ;  it  is  opposite  to  the  free  end  of  the 
eleventh  rib,  and  does  not  cross  a  line  drawn  between  this  and  the  left 
sterno-clavicular  articulation,  the  "  costo-articular  line."  The  upper 
edge,  which  commonly  presents  one  or  two  notches,  constitutes  the  outer 
boundary  of  Traube's  semi-lunar  space,  and  forms  a  sharp  angle  with 
^  the  lower  border  of  the  left  lung  (see  Fig.  211).  The  anterior  end  of 
the  lower  edge  is  about  one  inch  above  the  costal  margin.  Only  the 
lower  two-thirds  of  the  spleen  is  in  direct  contact  with  the  chest 
wall.  The  organ  is  proportionably  larger,  and  is  situated  a  little 
farther  back  in  the  child  than  in  the  adult.  After  the  age  of  forty  it 
begins  to  diminish  in  size. 

Inspection. — Ordinarily  no  information  is  obtained  by  inspection 
of  the  splenic  region.  It  is  only  when  the  organ  is  very  greatly 
enlarged  that  the  left  hypochondrium  and  the  abdominal  wall  situated 
below  and  in  front  of  it  appear  unduly  prominent.  Then  possibly 
the  fulness  may  be  observed  to  rise  and  fall  during  the  respiratory 
movements. 

Palpation. — The  spleen  can  only  be  felt  when  it  is  pushed  down 
below  the  ribs,  or  when  it  is  enlarged. 

Downward  displacement  occurs  in  infants  with  rickety  chests ; 
sometimes  from  large  effusions  into  the  left  pleura ;  and  rarely  from 
emphysema.  Exceptionally  its  ligaments  become  relaxed,  and  permit 
the  organ  to  escape  from  its  normal  position  and  to  become  a  "  movable 
spleen  it  may  then  be  found  in  very  unusual  situations — for  example, 
in  a  hernial  tumour  in  the  inguinal  region.  It  has  been  mistaken  for 
a  uterine  fibroid  and  for  an  ovarian  tumour. 

The  Spleen  is  enlarged — 

1 .  In  certain  of  the  acute  specific  fevers,  especially  in  enteric  fever,, 
in  relapsing  fever,  and  in  ague.  A  slight  enlargement  is  sometimes 
manifest  in  erysipelas  and  in  pneumonia. 

2.  In  tuberculosis,  in  leucocythsemia  (which  gives  rise  to  the  greatest 
enlargement),  in  some  anaemic  conditions,  in  lymphadenoma  (Hodgkin's 
disease),  and  in  amyloid  degeneration. 
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3.  In  association  with  some  cases  of  rickets,  but  not  directly  depend- 
ing on  this  disease.    From  syphilis  either  hereditary  or  acquired. 

4.  From  embolism  in  ulcerative  endocarditis,  and  sometimes  in 
cardiac  disease  (congested  spleen),  apart  from  embolism ;  by  the  pres- 
ence of  abscesses,  whether  pysemic  in  origin  or  the  result  of  ordinary 
inflammation.  Large  solitary  abscesses  are  commoner  in  the  liver  than 
in  the  spleen,  where  they  are  very  rare. 

5.  By  a  new  growth — gumma,  cancer,  lympho-sarcoma. 

6.  By  hydatid  or  other  cysts. 


Fig.  209.— Great  Enlargement  of  Spleen.    Photograph  of  a  man,  the  subject  of  leucocythsemia, 
who  formerly  had  suffered  from  many  attacks  of  ague.   (Dr.  Simpson's  Case.) 

As  a  rule,  an  enlarged  spleen  is  easily  felt ;  it  projects  as  an  oval 
solid  tumour  from  below  the  left  costal  arch,  and  passes  downwards 
towards  the  iliac  crest,  and  forwards  towards  the  middle  line.  It  is 
superficial  and  mobile,  and  can  be  felt  to  descend  with  each  inspiration. 
The  upper  or  anterior  margin  is  usually  thin,  and  presents  a  well- 
defined  notch  ;  sometimes  there  are  two,  and  occasionally  even  four 
notches.  The  lower  or  posterior  edge  feels  rounded,  and  is  quite  free, 
the  fingers  being  easily  introduced  between  the  spleen  and  the  erector 
spinse. 

Method  of  Palpating. — When  the  spleen  is  only  moderately  en- 
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larged,  or  when,  owing  to  its  softness,  a  doubtful  result  is  obtained  by 
palpating  the  patient  in  the  ordinary  position,  the  following  method  is 
helpful.  The  patient  should  lie  half-way  between  a  dorsal  and  a  right- 
side  position,  so  that  he  rests  on  the  right  shoulder-blade  and  the  right 
hip ;  the  left  knee  should  be  drawn  up,  and  the  patient  should  take  a 
deep  inspiration  from  time  to  time.  The  examiner,  standing  either  on 
the  patient's  right  or  behind  him  on  his  left  side,  palpates  with  the 
first  three  fingers  of  his  right  hand.  In  the  former  position  he  should 
pass  them  upwards  and  a  little  backwards  towards  the  intervals  between 
the  cartilage  of  the  tenth  rib  and  the  free  end  of  the  eleventh  rib.  In 
the  latter  position  the  fingers  are  to  be  pressed  in  vertically  to  the 
plane  of  the  body.  The  bimanual  method,  in  which  one  hand  is  placed 
behind  and  the  other  in  front,  is  also  frequently  of  value. 

Fallacies. —{i.)  An  enlarged  spleen,  if  very  soft,  may  only  convey  a 
sense  of  increased  fulness  or  resistance  to  the  examining  hand.  This 
is  sometimes  the  case  in  typhoid  fever. 

(2.)  In  the  absence  of  enlargement  or  displacement  of  the  spleen,  it 
sometimes  happens  that  when  pressing  deeply  into  a  flaccid  abdomen 
the  contraction  and  descent  of  the  diaphragm  gives  a  similar  feeling  to 
that  of  the  spleen.  The  last  rib,  too,  may  easily  be  mistaken  for  the 
edge  of  the  spleen. 

Tender  on  Palpation. — When  the  enlargement  is  due  to  rapid  con- 
gestion, to  infarcts,  or  to  abscesses,  there  is  often  much  tenderness,  A 
cancerous  spleen,  a  rare  condition,  is  usually  painful  on  pressure. 

Size. — The  largest  spleen  occurs  in  leucocythsemia,  in  which  disease 
it  may  extend  into  the  right  side  of  the  abdomen.  In  typhoid  fever 
the  organ  does  not  project  much  below  the  ribs.  In  hereditary 
syphilis  the  enlargement  may  be  observed  at  the  age  of  two  or  three 
months;  it  may  persist  and  increase,  so  as  to  be  considerable  when 
other  signs  of  syphilis  have  quite  vanished. 

Surface. — The  surface  of  an  enlarged  spleen  is  usually  smooth  and 
even.  In  leukaemia  flat  projections,  in  cancer  hard  nodular  tumours, 
and  in  cysts  or  abscesses  rounded  elastic  swellings  may  be  perceptible. 
Friction  fremitus  may  be  felt  when  the  peritoneal  coat  is  inflamed. 
Pulsation  is  occasionally  present  in  cases  of  aortic  regurgitation. 

Consistence. — This  is  usually  soft  in  the  enlargements  that  result 
from  the  acute  specifics,  or  from  passive  congestion  ;  but  firm  and  dense 
in  leucocythsemia  and  in  intermittent  fever. 

Percussion. — A  gentle  percussion  stroke  is  required  to  map  out 
the  dulness  yielded  by  a  spleen  of  normal  size  or  by  one  only  slightly 
enlarged.  During  this  examination  it  is  better  for  the  patient's  body 
to  be  erect,  or  to  be  slightly  inclined  towards  the  right  side.  The 
area  of  dulness  is  limited  to  that  portion  of  the  organ  which  is  un- 
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covered  by  lung.  It  is  situated  between  the  mid  and  posterior  axillary 
lines  extending  from  the  upper  border  of  the  ninth  to  the  lower  border 
of  the  eleventh  rib.  The  outline  of  the  dulness  is  rounded  in  front 
and  below,  but  flattened  above  where  it  is  bounded  by  the  lower  ed-e 
of  the  left  lung.  Posteriorly  the  splenic  dulness  passes  into  that  of 
the  kidney  and  lumbar  muscles.  Diagonally  it  measures  about  3-4 
and  vertically  about  2  inches;  anteriorly  it  is  fully  1  inch  above  the 
costal  margin,  and  in  this  direction  should  not  cross  the  "costo- 


June 


Feb. 


FIG.  210.— Great  Enlargement  of  Spleen  in  a  Boy,  the  subject  of  marked  ana;mia;  no  enlarge- 
ment of  glands.  Death  from  intestinal  ulceration— not  typhoidal ;  the  splenic  pulp  crowded 
with  large  cells  containing  red  blood-corpuscles.   (Williamson,  Med.  Chron.,  1893.) 

articular  line."  The  splenic  dulness  is  diminished  or  abolished  by  a 
deep  inspiration,  by  emphysema,  by  distension  of  the  stomach,  colon, 
or  peritoneal  sac  with  gas,  and  in  the  rare  cases  where  the  spleen  is 
either  absent  or  has  wandered  from  its  normal  position. 

The  splenic  dulness  is  apparently  increased  by  consolidation  of  the 
left  lung,  by  a  liquid  effusion  into  the  cavity  of  the  left  pleura,  or  by 
the  presence  of  solid  material  in  the  stomach  or  colon.  A  real  increase 
in  the  area  of  dulness  is  due  to  enlargement  of  the  spleen ;  then  the 
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outline  of  dulness  preserves  its  normal  shape,  but  is  increased  in  size ; 
and  as  the  spleen  becomes  also  thicker  the  dulness  is  more  intense,  and 
is  accompanied  by  an  increase  in  resistance. 

When  the  spleen  is  large  enough  to  project  below  the  ribs,  palpa- 
tion is  obviously  a  more  accurate  method  of  examination  than  percus- 
sion ;  the  latter  is,  however,  still  of  service,  for  any  doubt  with  regard 
to  the  nature  of  a  tumour  projecting  from  the  left  costal  arch  is  removed 
if  we  find  that  dulness  obtained  by  percussing  over  it  is  continued 
upwards  over  that  part  of  the  chest  wall  which  corresponds  to  the 
splenic  area. 

THE  PANCREAS. 

Anatomical  Relations.— The  pancreas,  deeply  placed  in  the 
abdomen,  lies  in  front  of  the  aorta  and  behind  the  stomach;  it  corre- 
sponds posteriorly  to  the  level  of  the  first  lumbar  vertebra,  and 
anteriorly  to  a  transverse  line  drawn  about  three  inches  above  the 
umbilicus.  Its  head  rests  in  the  curve  formed  by  the  duodenum, 
while  its  tail  is  in  contact  with  the  spleen.  Above  it  is  the  coeliac 
axis,  and  behind  its  head  are  the  inferior  vena  cava,  the  vena  portae 
and  the  common  bile  duct. 

The  diagfnosis  of  diseases  of  this  organ  is  usually  very  diflacult. 
The  pancreatic  region  is  most  satisfactorily  examined  when  the  stomach 
and  colon  are  empty,  and  the  abdominal  walls  rendered  as  lax  as 
possible. 

Cancer  of  the  head  of  the  pancreas  sometimes  gives  rise  to  a 
tumour  situated  to  the  right  of  the  middle  line  and  above  the  level  of 
the  umbilicus.  The  swelling  is  usually  fixed,  feels  hard  and  nodular, 
does  not  move  with  respiration,  and  is  placed  deeply  beneath  the  edge 
of  the  liver. 

Jaundice  is  often  present  from  obstruction  of  the  common  bile 
duct,  and  the  gall-bladder  is  sometimes  distended;  there  may  be  ascites; 
an  abundant  discharge  of  fatty  matter  in  the  stools  is  not  uncommon. 
The  pancreatic  duct  may  be  implicated  without  the  common  bile  duct ; 
then,  according  to  Dr.  Walker,  there  are  continuously  white  stools 
without  jaundice. 

A  cyst  of  the  pancreas  often  reaches  a  large  size,  and  forms  a 
rounded  fluctuating  tumour  in  the  upper  part  of  the  abdomen  ;  rarely 
a  cyst  has  developed  in  the  tail  of  the  pancreas,  when  a  swelling  has 
appeared  in  the  left  hypochondrium.  The  fluid  withdrawn  by  aspira- 
tion is  turbid,  alkaline,  of  sp.  gr.  1010-1020;  it  contains  sugar,  albumin, 
mucin  and  a  trace  of  urea,  and  it  has  the  property  of  emulsifying  fat 
and  digesting  starch. 
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THE  OMENTUM. 

Tumours  of  the  omentum,  produced  by  inflammatory  thickenina, 
abscess,  tuberculous  or  cancerous  deposits,  are  felt  as  irregular  lobular 
masses  in  the  lower  epigastric  and  umbilical  regions.  They  are  super- 
ficial, usually  dull  to  percussion,  and,  unless  adherent  to  the  abdominal 
wall,  descend  a  little  during  inspiration.  Tuberculous  deposits  are  not 
uncommon  m  the  tuberculous  peritonitis  of  childhood;  they  form  firm 
lumps  above  the  umbilicus,  or  sausage-shaped  tumours,  which  may 
stretch  across  from  one  hypochondrium  to  the  other.  Cancer  of  the 
omentum  may  simulate  cancer  of  the  liver  or  the  stomach.  From  the 
former  it  may  be  distinguished  in  some  cases  by  a  band  of  resonance 
between  it  and  the  liver;  from  the  latter  by  a  careful  examination  of 
the  stomach  both  when  empty  and  when  artificially  inflated. 

THE  MESENTERY  AND  RETROPERITONEAL  GLANDS. 

Tuberculous  or  cancerous  deposits  may  present,  on  palpation,  firm 
masses,  which  are  more  or  less  fixed,  and  are  situated  at  or  below 
the  level  of  the  umbilicus.  A  slight  enlargement  of  the  glands  can 
only  be  felt  when  the  abdomen  is  sufficiently  flaccid  to  allow  the  hand 
to  be  pressed  deeply  in  towards  the  vertebral  column.  In  some  cases 
a  glandular  mass  transmits  pulsation  from  the  underlying  aorta, 
when  the  pulsating  tumour  has  to  be  distinguished  from  abdominal 
aneurysm.  A  digital  examination  per  rectum  may  detect  cancerous 
masses  of  glands  pressing  down  on  the  upper  wall  of  the  rectum,  and 
leading  in  some  cases  to  partial  obstruction  of  the  bowel  ;  ascites  may 
coexist  in  consequence  of  cancerous  disease  of  the  peritoneum. 

It  must  be  remembered  that  a  swelling  in  the  epigastrium  and  left 
hypochondrium  may  be  due  to  blood  or  other  fluid  that  has  escaped 
into  the  lesser  peritoneal  cavity. 


THE  UTERUS  AND  ITS  APPENDAGES. 

A  uterine  myoma,  when  large  enough  to  rise  out  of  the  pelvis,  pro- 
duces a  firm  mass  in  the  middle  line,  which  gives  a  dull  note  to 
percussion;  on  auscultation  a  loud  systolic  murmur  is  sometimes 
audible.  The  diagnosis  has  to  be  made  from  a  distended  bladder,  from 
an  ovariau  tumour,  and  from  a  uterus  enlarged  from  causes  other  than 
a  fibroid  tumour,  as  pregnancy,  or  the  retention  of  menstrual  fluid. 

An  ovarian  cyst  occupie.o,  as  a  rule,  the  middle  line,  though  there 
may  be  a  history  of  its  commencement  on  one  or  other  side ;  the  uterus 
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is  of  normal  size.  Sometimes  the  swelling  produced  by  a  cyst  of  the 
broad  Hgament  resembles  that  due  to  an  ovarian  tumour. 

The  Fallopian  tubes  may  be  the  seat  of  malignant  or  of  tuberculous 
growths,  which  can  be  felt  through  the  abdomen ;  or  they  may  become 
enormously  distended  by  clear  fluid,  by  pus  or  by  blood. 

The  possibility  that  an  abdominal  swelling  may  be  caused  by  extra- 
uterine pregnancy  must  not  be  overlooked. 

THE  KIDNEYS. 

Anatomical  Relations.— The  kidneys  are  deeply  seated  in  the 
abdominal  cavity,  on  a  level  with  the  last  dorsal  and  two  or  three 
upper  lumbar  vertebrse.  Each  rests  from  above  downwards  on  the 
diaphragm,  the  quadratus  lumborum  and  the  psoas  muscles.  On  the 
front  of  the  right  kidney,  uncovered  by  peritoneum,  rest  the  duodenum 
and  the  commencement  of  the  transverse  colon  ;  on  the  front  of  the 
left  kidney  lies  the  descending  colon.  The  upper  ends  of  the  kidneys, 
capped  by  the  suprarenal  capsules,  are  nearer  together  than  the  lower, 
which  reach  nearly  as  low  as  the  crest  of  the  ilium.  The  upper  portion 
of  each  kidney  is  covered  by  the  eleventh  and  twelfth  ribs,  and  partly 
by  the  complemental  sac  of  the  pleura,  but  it  is  below  the  edge  of  the 
lung.  The  upper  border  of  the-  left  kidney  touches  the  spleen  ;  that 
of  the  right  kidney,  the  under  surface  of  the  liver. 

The  outer  borders  of  the  kidneys  correspond  to  the  edges  of  the 
erector  spinse,  while  the  inner  concave  borders  are  close  to  the  trans- 
verse processes  of  the  vertebrse. 

Symptoms. — In  studying  diseases  of  any  particular  organ,  the 
necessity  for  taking  a  wide  view  of  pathological  processes  is  constantly 
forced  upon  us.  Disease  of  one  organ  cannot  be  studied  apart  from 
its  dependence  and  effects  on  the  functions  of  other  tissues.  These 
considerations  require  to  be  constantly  borne  in  mind  when  investi- 
gating suspected  cases  of  kidney  disease. 

Inspection,  palpation  and  percussion  of  the  renal  region  give  us 
some  information;  an  examination  of  the  urine  still  more  information 
with  regard  to  the  condition  of  the  kidneys ;  but  our  knowledge  will 
be  inadequate  till  we  have  examined  the  heart  and  arteries,  and  have 
investigated  all  the  symptoms  of  the  case,  their  order  of  development, 
their  respective  predominance,  and  their  relationship  to  one  another. 

The  chief  symptoms  from  which  a  patient  with  kidney  disease  suflFers 
may  in  some  cases  appear,  at  first  sight,  to  have  no  connection  with  the 
condition  of  the  kidney.  Thus,  instead  of  complaints  with  regard  to 
alterations  in  the  frequency  of  micturition,  or  in  the  quantity  and 
characters  of  the  urine,  we  may  hear  of  vomiting,  purging,  headache, 
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giddiness,  sudden  loss  of  siglit,  excessive  wakefulness,  convulsions, 
unconsciousness,  or  paroxysmal  dyspnoea.  These  various  clinical 
phenomena,  occurring  either  separately  or  combined,  indicate  the 
condition  called  "ursemia,"  a  condition  usually  attributed  to  faulty 
kidneys,  whereby  poisonous  products  are  retained  in  the  body,  instead 
of  being  eliminated. 

In  some  cases  lesions  may  be  found  to  account  for  the  symptoms, 
but  in  other  cases  this  is  not  so.  For  example,  a  patient  with  granular 
contracted  kidneys  suddenly  becomes  comatose,  and  dies  in  a  few 
minutes.  At  the  post-mortem,  cerebral  haemorrhage  may  be  discovered, 
but  sometimes  no  brain  lesion  can  be  found.    Again,  changes  in  the 


Fig.  211.— Relations  of  Spleen  and  Left  Kidney  (Weil) :  g,  h,  spleen  ;  k,  left  kidney ;  a,  b,  lower 
margin'of  left  lung ;  a,  c,  lower  edge  of  pleural  sac  ;  d,  e,  fissure  between  lobes  of  lung ; ./', 
edge  of  left  lobe  of  liver ;  I,  angle  between  spleen  and  lung;  m,  angle  between  spleen  and 
kidney  ;  n,  position  of  great  curvature  in  moderate  distension  of  the  stomach. 

retina  will  account  in  some  cases  for  failure  of  sight,  but  the  latter 
occurs  in  kidney  disease  apart  from  any  detectable  ocular  lesion. 

Moreover  dropsy,  which  is  one  of  the  commonest  symptoms  present 
in  kidney  disease,  as  well  as  the  various  clinical  phenomena  of  uraemia, 
may  have  a  different  pathology  in  different  cases.  In  acute  Bright's 
disease  both  uraemia  and  dropsy  appear  to  be  the  direct  result  of 
inflammation  of  kidney  tissue,  whereas  in  chronic  Bright's  disease 
they  are  probably  more  closely  related  to  disturbance  of  circulation 
through  the  heart.  At  any  I'ate  the  occurrence  of  uraemia  and 
dropsy  in  a  case  of  chronic  Bright's  disease  should  make  us  ask 
ourselves — Are  these  conditions  dependent  on  circulatory  failure  or 
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on  acute  nephritis,  which  has  recently  attacked  already  degenerated 
kidneys  1 

It  must  be  admitted  that  in  many  cases  of  cardiac  enlargement 
associated  with  dropsy  and  albuminuria,  it  is  very  difficult  to  say 
whether  these  phenomena  depend  on  primary  heart  disease  or  on 
primary  kidney  disease.  A  history  of  shortness  of  breath  preceding 
the  dropsy  would  be  in  favour  of  original  heart  disease,  also  the 
presence  of  aortic  or  of  diastolic  or  presystolic  mitral  murmurs.  A 
systolic  murmur  at  the  apex  might  be  due  to  cardiac  dilatation,  either 
from  primary' weakness  of  cardiac  muscle,  as  in  chronic  alcoholism,  or 
from  muscle  failure,  following  the  hypertrophy  due  to  chronic  renal 
disease.  In  the  latter  case  the  urine  and  the  pulse  might  have  all 
the  characters  present  in  cardiac  disease.  In  such  complicated  cases 
there  is  perhaps  only  one  sign  which  can  be  regarded  as  of  diagnostic 
significance,  namely,  albuminuric  retinitis.  If  well-marked  signs  of 
this  condition  are  seen  with  the  ophthalmoscope,  then  the  presence  of 
kidney  degeneration  can  be  pretty  confidently  asserted. 

It  is  obvious,  then,  that  the  effects  of  kidney  disease  are  often  far- 
reaching,  and  reveal  themselves  by  disturbances  of  the  nervous,  circu- 
latory, digestive,  or  respiratory  system,  rather  than  by  disorders  of  the 
urinary  tract.  A  recognition  of  this  fact  should  lead  us  to  examine 
the  urine  and  the  renal  regions  in  all  cases  of  obscure  illness,  or 
whenever  the  occurrence  of  vomiting,  headache,  giddiness,  dyspnoea, 
or  other  prominent  symptoms  cannot  be  satisfactorily  explained  by 
an  examination  of  the  systems  with  disease  of  which  they  are  usually 
associated. 

Symptoms  pointing  more  directly  to  disorders  of  the  kidneys, 
such  as  alterations  in  the  frequency  of  micturition,  pain  along  the 
urinary  tract,  &c.  (see  pp.  25-27),  may  now  be  briefly  considered. 

When  a  patient  complains  of  pain  in  the  lower  part  of  the  back,  it  is 
more  likely  that  he  is  suffering  from  lumbago  than  from  kidney  disease. 
At  the  same  time  a  dull  aching  in  the  loins  may  be  present  in  any 
form  of  kidney  disease,  although  it  is  frequently  overshadowed  in  the 
patient's  mind  by  other  symptoms,  such  as  weakness,  dropsy,  or  disturb- 
ances of  micturition ;  back-ache  also  occurs  in  the  condition  known  as 
oxaluria  (see  p.  373).  Severe  pain  is  exceptional  in  Bright's  disease; 
it  is  often,  however,  a  prominent  feature  of  suppurative  nephritis,  and 
may  attend  any  variety  of  enlarged  kidney. 

When  the  pelvis  and  ureter  are  implicated,  pain  radiates  down  the 
side  of  the  abdomen  to  the  groin  and  testicle,  and  frequently  extends 
to  the  thigh,  and  sometimes  even  to  the  heel  or  sole  of  the  foot. 
Paroxysmal  attacks  of  renal  colic  may  accompany  the  discharge  of 
blood  clots,  hydatid  cysts,°or^tubercular  debris  along  the  ureter,  but  they 


348 


EXAMINATION  OF  THE  ABDOMEN. 


are  usually  most  marked  and  frequent  as  the  result  of  the  passage  of  a 
calculus  along  the  ureter,  or  of  disturbance  of  a  calculus  in  the  pelvis, 
or  in  one  of  the  calyces  of  the  kidney,  caused  by  shaking  or  jolting 
movements  of  the  body. 

In  these  cases  the  testicle  is  often  very  painful,  swollen  and  tender 
on  pressure.  But  let  it  be  noted  that  irritation  of  the  renal  pelvis  or 
ureter  is  not  the  only  cause  of  pain  referred  to  the  testicle  and  inside 
of  the  thigh.  Aneurysm  of  the  abdominal  aorta  may  lead  to  pain 
in  the  left  testicle ;  disease  of  the  vermiform  appendix,  to  a  referred 
pain  in  the  right  testicle. 

Moreover,  it  must  not  be  forgotten  that  persons  of  a  gouty  diathesis 
may  suffer  from  symptoms  resembling  those  of  renal  calculus — pain 
and  frequent  micturition— which  are  simply  due  to  the  passage  of  very 
acid  urine,  or  of  urine  overcharged  with  uric  acid ;  there  may  even  be 
a  trace  of  pus  or  blood  in' the  urine,  while  in  some  cases  patients  suffer 
from  testicular  pain  or  soreness. 

Further,  it  is  of  the  greatest  practical  importance  to  know  that 
symptoms  pointing  to  an  affection  of  the  bladder  and  urethra,  namely, 
pain,  spasm,  and  irritation  at  the  neck  of  the  bladder  and  along  the 
urethra,  together  with  frequent  micturition,  may  depend  on  remote 
irritation,  (i)  from  disease  of  the  intestines,  especially  of  the  colon 
and  rectum,  or  (2)  from  kidney  disease.  The  close  symptomatic  rela- 
tions existing  between  the  bladder  and  kidneys  are  well  summarised 
by  Mr.  Morris  as  follows  : — 

"  Various  functional  disturbances  and  organic  diseases  of  the  kidneys 
are  attended  with  so  little  if  any  pain  referred  to  those  organs,  but 
with  so  much  pain  and  irritation  in  the  bladder  and  urethra,  that  the 
bladder  or  urethra,  and  not  the  kidneys,  are  considered  to  be  the  parts 
affected."  "  In  some  cases  in  which  the  symptoms  excited  by  renal 
disease  are  all  referred  to  the  bladder  and  urethra,  no  organic  lesion 
is  found  in  the  lower  urinary  organs  even  after  prolonged  illness ;  in 
other  cases  secondary  organic  lesions  are  produced  in  the  bladder; 
and  lastly,  in  some  calculous  and  other  diseases  of  the  bladder  most 
serious  and  extensive  lesions  may  be  present  in  the  kidneys,  although 
pain  in  the  loins  is  not  complained  of,  and  the  only  malady  indicated 
by  the  symptoms  is  referable  to  the  bladder." 

Scrofulous  kidney  may  be  particularly  mentioned  as  being  often 
difficult  of  diagnosis.  Purulent  urine  and  symptoms  of  vesical  irrita- 
tion in  the  absence  of  pain,  tenderness,  or  palpable  swelling  in  the 
renal  regions,  suggest  disease  of  the  bladder  rather  than  of  the  kidney. 
But  the  bladder  may  be  sound  while  the  kidney  is  extensively  diseased. 

Errors  in  diagnosis  are  usually  avoided  by  making  careful  examina- 
tions of  the  urine  for  several  days  in  succession,  by  sounding  the 
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bladder,  by  a  digital  examination  of  the  rectum,  by  careful  palpation 
of  the  loins  and  abdomen,  and  finally  by  inquiries  as  to  pain,  the  state 
of  the  digestive  organs,  and  any  other  symptoms  that  may  be  present. 

Inspection.— Only  a  great  enlargement  of  the  kidney  produces  a 
visible  bulging  of  the  abdominal  wall  in  the  lumbar  region ;  distension 
of  some  of" the  superficial  veins  may  then  be  seen,  together  with  pos- 
sibly a  deficiency  in  the  diaphragmatic  movement  on  the  affected  side. 
A  visible  swelling  on  the  posterior  aspect  of  the  lumbar  region  may 
also  be  produced  by  an  extravasation  of  blood,  or  by  a  collection  of  pus 
round  the  kidney  (perinephritic  abscess).  In  the  latter  case,  the  skin 
over  the  tumour  is  often  red  and  oedematous. 

Palpation.  The  usual  statement  in  the  text-books  that  a  kidney 

of  normal  size  is  accessible  to  palpation  only  in  exceptional  cases  is,  we 
believe,  an  erroneous  one.  If  the  following  method,  as  taught  by  Sir 
William  Jenner,  be  carefully  practised,  the  kidney  may  be  felt  in  the 
large  majority  of  healthy  persons,  and  quite  distinctly,  as  a  rule,  in 
children,  and  in  women  with  lax  abdominal  walls. 

Method.  One  hand  should  be  placed  at  the  back  of  the  patient 

below  the  last  rib,  and  outside  the  lumbar  muscles  in  the  spinal 
groove;  the  other  on  the  front  of  the  abdomen,  just  over  the  hand 
behind.  The  hand  in  front  should  then  be  depressed — the  patient's 
attention  being  diverted,  and  his  muscles  relaxed  as  much  as  possible 
—while  the  hand  behind  is  tilted  forward,  when  the  kidney  will  be 
brought  well  under  the  touch  of  the  two  sets  of  fingers. 

The  loins  should  also  be  examined  (i)  when  the  patient  is  standing 
up,  and  (2)  when  he  is  on  his  hands  and  knees. 

Displacement. — A  "movable"  kidney  is  one  that  is  readily  dis- 
placed from  its  normal  position,  and  which  may  be  felt  as  a  smooth, 
slippery  tumour  in  the  umbilical  or  other  region  of  the  abdomen.  The 
condition  may  be  congenital  or  acquired.  Congenital  mobility,  called 
also  "floating  kidney,"  is  due  to  the  presence  of  a  true  mesentery, 
the  organ  being  partially  or  completely  surrounded  by  peritoneum. 
Acquired  mobility  is  much  more  common ;  it  occurs  chiefly  in  women 
who  have  had  repeated  pregnancies,  and  the  right  kidney  is  much  more 
frequently  affected  than  the  left.  It  may  be  pushed  in  almost  any 
direction,  but  more  easily  upwards  towards  the  thorax.  Pressure  over 
the  reniform  tumour  is  usually  painful,  and  causes  a  sickening  sensa- 
tion ;  pulsation  from  the  renal  artery  is  sometimes  perceptible.  The 
tumour  alters  its  position  with  that  of  the  body ;  it  is  liable  to  become 
enlarged,  and  more  tender  to  palpation  during  the  menstrual  period ; 
sometimes  the  enlargement  is  due  to  hydronephrosis,  rarely  to  cancer, 
the  nodules  of  which  may  be  palpable.  A  movable  kidney,  or  one 
temporarily  displaced  by  some  diseased  condition  in  the  vicinity,  may 
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become  permanently  fixed  in  its  new  position.  Whenever  one  of  the 
kidneys  occupies  an  abnormal  position,  the  posterior  lumbar  region 
corresponding  to  it  will  often  appear  less  full  and  feel  less  resistant 
than  on  the  opposite  side. 

Sometimes  the  connecting  isthmus  of  a  "horse-shoe  kidney"  is 
palpable  as  a  firm  band  transversely  placed  across  the  lower  part  of 
the  abdomen. 

Enlargements.— A  renal  tumour  occupies  at  first  the  anterior  part 
of  the  lumbar  region  ;  it  then  extends  upwards  into  the  hypochondrium 
backwards  towards  the  spine,  forwards  to  the  umbilicus,  and  down- 
wards to  the  iliac  crest.  When  not  very  large,  and  pressing,  as  it  then 
does  chiefly  anteriorly,  it  may  closely  resemble  the  spleen ;  but  as  a 
rule,  though  by  no  means  invariably,  a  hollow  is  felt  between  the  upper 
part  of  a  renal  tumour  and  the  costal  margin,  whereas  an  enlarged 
spleen  passes  beneath  the  costal  margin,  and  there  is  never  any  per- 
ceptible line  of  separation  between  the  two.  In  front,  too,  of  a  renal 
tumour,  the  colon  is  commonly  felt  as  a  soft  or  yielding  structure, 
sometimes  as  a  thickened  cord;  and  separating  as  it  does  one  portion 
of  the  renal  enlargement  from  another  portion,  it  gives  the  idea  that 
there  are  two  tumours  instead  of  one.  Inflation  of  the  colon  is  some- 
times an  aid  to  diagnosis.  The  presence  of  intestine  in  front  of  an 
abdominal  tumour,  although  testifying  to  its  renal  origin,  cannot  be 
regarded  as  an  absolutely  constant  phenomenon. i 

The  anterior  margin  of  an  enlarged  kidney  is  rounded,  whereas  that 
of  an  enlarged  spleen  is  sharp  and  notched.  Every  part  of  the  outline 
of  a  renal  tumour  that  can  be  felt  is  rounded ;  there  are  no  sharp 
edges.  A  renal  tumour  enlarges  in  front,  it  fills  up  the  hollow  of  the 
loin,  and  but  rarely  causes  enlargement  behind,  whereas  abscesses  and 
other  lesions  in  the  renal  region  may  cause  considerable  projection 
posteriorly.  A  distended  gall-bladder  may  simulate  a  fluctuating  renal 
tumour ;  but  the  latter  can  be  traced  back  to  the  spine,  whereas  the 
former  is  superficial,  and  pyriform  in  shape. 

The  following  are  the  chief  lesions  which  give  rise  to  palpable 
enlargements  of  the  kidney  : — 

Pyelitis  and  pyonephrosis. 
Hydronephrosis. 
Tubercle,  cancer,  sarcoma. 
Hypertrophy. 

Cysts,  simple,  hydatid,  or  dermoid  (very  lare) ;  "cystic  disease." 
Infarcts  and  abscesses. 


1  <> 


'A  renal  tumour  on  the  left  side  very  often  pushes  the  colon  in  front  of  it ; 
but  this  condition  is  never  found  on  the  right  side." — Gee,  Sc.  Bartholomew's  Ho/p. 
JReporta,  1896. 
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In  young  children  the  commonest  and  largest  tumours  are  due 
to  congenital  hydronephrosis  and  sarcoma.  A  sacculated  tubercular 
kidney,  although  not  uncommon,  is  less  frequently  palpable  than  the 
two  lesions  just  mentioned. 

In  hydronephrosis  and  in  hydatid  cyst,  the  swelling  is  soft,  elastic 
and  fluctuating.  In  pyonephrosis  fluctuation  is  often  obscure,  and 
indeed  a  tumour  in  the  flank  is  usually  a  late  phenomenon.  In  these 
diseases  variations  in  size  are  liable  to  occur  in  accordance  with  the 
presence  or  absence  of  any  discharge  of  fluid  into  the  ureters.  Such 
changes  in  size  are  especially  characteristic  of  hydronephrosis,  where 
sometimes  a  sudden  disappearance  of  the  lumbar  swelling  is  coincident 
with  the  passage  of  a  large  quantity  of  urine.  A  feeling  of  doubtful 
fluctuation  is  occasionally  present  in  cancer  or  sarcoma,  but  more  com- 
monly the  tumour  is  firm  and  fixed,  and  presents  lobulations  or  nodules 
of  varying  degrees  of  hardness. 

Percussion. — This  is  a  much  less  reliable  method  of  investigation 
than  palpation.  Normally  when  a  person  lies  prone  with  the  abdomen 
well  supported,  an  area  of  dulness  is  obtained  posteriorly,  which  passes 
upwards  into  the  splenic  dulness  on  the  left,  and  into  the  hepatic  on 
the  right  side,  but  is  limited  below  and  on  the  outer  side  by  the  tym- 
panitic note  of  the  colon.  When  a  kidney  is  displaced  from  its  normal 
site,  a  tympanitic  note  is  commonly  yielded  by  percussion  of  the  cor- 
responding side.  An  enlargement  of  the  kidney,  not  great  enough  to 
be  accurately  palpated,  may  sometimes  be  detected,  and  its  size  roughly 
estimated,  by  means  of  percussion.  In  front  of  a  large  renal  tumour, 
a  band  of  resonance,  often  a  tubular  note,  is  elicited  by  gentle  per- 
cussion, unless  the  colon  is  filled  with  solid  material,  or  is  unduly 
compressed. 


CHAPTER  X. 

EXAMINATION  OF  THE  URINE. 

VAEIATIONS  IN  THE  QUANTITY  OF  THE  URINE. 

In  health  the  average  daily  discharge  ranges  between  40  and  50  fluid 
ounces,  but  in  different  individuals,  or  in  the  same  person  under  difi'er- 
ent  conditions,  considerable  oscillations  may  occur.  More  than  80  or  90 
or  less  than  18  oz.  is  usually  to  be  regarded  as  pathological. 

The  new-born  infant  passes  from  7-12  oz.,  and  the  quantity  secreted 
per  hour  is  much  more  regular  than  in  the  adult.    The  quantity  of 


352 


EXAMINATION  OF  THE  URINE. 


urine  is  increased  after  meals;  it  is  diminished  during  fasting  and 
dux'ing  sleep. 

In  Disease  the  Quantity  is  Increased  {Polyuria)  :— 

1.  Most  markedly  in  diabetes  mellitus  and  diabetes  insipidus,  when 
from  100-400  oz. — that  is,  eight  times  the  normal  quantity — may  be 
passed. 

2.  Whenever  there  is  an  increase  of  the  blood  pressure,  as  in 
granular  kidney,  and  in  cases  where  compensation  for  cardiac  lesions  is 
beginning  to  be  established. 

3.  In  certain  stages  of  lardaceous  kidney. 

4.  At  the  crisis  of,  or  during  convalescence  from,  some  febrile 
diseases ;  this  is  especially  noticeable  in  typhus. 

5.  "When  there  is  active  absorption  of  dropsical  collections,  or  after 
the  removal  of  some  of  the  fluid  by  puncture. 

6.  In  certain,  cases  of  injury  or  of  disease  of  the  nervous  system. 
Thus  polyuria  often  follows  emotional  disturbance,  attacks  of  epilepsy 
or  of  hysteria,  and  may  occur  shortly  after  haemorrhage  into  the  brain. 

7.  After  the  administration  of  certain  drugs,  as  digitalis,  theo- 
bromine, caffein,  the  salicylates,  calomel  and  the  salts  of  potash. 

The  Quantity  is  Diminished  {Oliguria)  or  Entirely  Sup- 
pressed :— 

1.  In  congestion  and  in  acute  inflammation  of  the  kidney;  also  in 
the  terminal  stages  of  all  forms  of  Bright's  disease. 

2.  From  mechanical  impediment  to  the  flow  of  urine,  (a.)  When 
diminished  secretion  is  caused  by  an  obstruction  in  the  ureter  or  pelvis 
of  the  kidney,  any  urine  passed  is  pale,  watery,  and  devoid  of  albumin 
and  casts.  (6.)  When  the  diminished  secretion  is  non-obstructive,  and 
results  from  organic  disease  or  from  some  neurotic  disturbance  of  the 
renal  functions,  the  urine  is  high  coloured  and  concentrated  ;  in  such 
cases  disease  of  the  renal  tissue  may  be  indicated  by  the  presence  of 
albumin  and  casts. 

In  a  case  of  hysteria  reported  by  Charcot,  no  urine  was  secreted  for 
eleven  days. 

3.  When  there  is  a  great  loss  of  water  from  other  parts  of  the  body 
— as  in  all  fevers,  in  acute  rheumatism,  in  the  collapse  period  of  cholera, 
during  the  obstinate  vomiting  which  sometimes  occurs  in  hysteria,  and 
in  obstruction  of  the  upper  part  of  the  bowel;  also  when  there  is 
profuse  diarrhoea. 

4.  In  cirrhosis  of  the  liver. 

5.  In  acute  poisoning  with  antimony,  mercury  and  other  poisons. 
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VARIATIONS  IN  THE  COLOUR  OF  THE  URINE. 

The  tint  in  health  is  brownish-yellow,  varying  from  a  sti-aw  yellow 
to  a  golden  amber.  The  depth  of  colour  is  dependent  on  the  degree  of 
concentration ;  thus  urine  passed  in  the  early  morning  is  more  concen- 
trated, and  therefore  higher  coloured  than  that  passed  later  in  the  day ; 
after  drinking  much,  the  urine  may  be  almost  colourless.  In  disease 
there  is  not  always  a  relation  between  the  intensity  of  colour  and  the 
quantity  of  the  urine ;  very  dark-coloured  uiines  may  be  met  with 
when  the  excretion  is  abundant,  and  vice  versd. 

Pale  urine  occurs  in  diabetes  mellitus  and  insipidus,  in  granular 
kidney,  in  hysteria,  in  ansemic  conditions,  and  during  convalescence 
from  severe  disease.    It  suggests  the  absence  of  pyrexia. 

Whitish  turbid  urine  may  be  due  to  excess  of  phosphates,  or,  in 
children,  to  the  presence  of  white  urates. 

Yellowish  and  milky  urine  may  result  from  the  presence  of  (i) 
fatty  drops  floating  in  the  urine,  as  in  chyluria,  or  (2)  suspended  pus- 
corpuscles,  as  in  pyelitis. 

Yellow,  green,  to  black  urine  indicates  the  presence  of  bile  pigment, 
and  is  therefoi-e  of  frequent  occurrence  in  cases  of  jaundice.  It  also 
occurs  in  cases  of  carbolic  acid  poisoning ;  after  repeated  doses  of  salol, 
or  of  salicylate  of  soda,  and  in  consequence  of  haemorrhage  into  the 
kidneys,  the  haemoglobin  having  become  altered.  Urine  containing 
melanin  becomes  black  on  standing. 

Dark-yellow  to  brownish-red  urines  are  seen  in  certain  pyrexia! 
diseases,  as  rheumatism,  pneumonia,  in  passive  congestion  of  the  kid- 
neys, after  much  diarrhoea,  and  in  liver  diseases.  Urine  rich  in  indican 
or  in  pyrocatechin  has  usually  a  deep-brown  colour. 

Reddish  urines,  varying  in  tint  from  pale  pink  to  a  bright  ruby- 
red,  suggest  the  presence  of  blood,  or  of  one  of  its  derivatives,  such  as 
hsematoporphyrin. 

The  urine  may  also  be  considerably  altered  in  colour  after  the 
administration  of  certain  drugs,  such  as  rhubarb,  senna,  or  santonin. 

VARIATIONS  IN  THE  ODOUR  OF  THE  URINE. 

Healthy  urine  has  a  characteristic  aromatic  smell  which  varies  in 
strength.  When  urine  contains  ammonium  carbonate  as  a  result 
of  fermentation  of  urea  it  emits  a  foetid  and  ammoniacal  odour. 
Ammoniacal  fermentation  takes  place  in  any  urine  after  standing  for 
some  time ;  if  it  takes  place  in  the  bladder,  the  uriue  is  ammoniacal 
when  voided,  when  it  may  even  have  a  putrid  or  a  sulphuretted 
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hydrogen-like  odour.  The  presence  of  sugar  in  the  urine  is  often 
attended  by  a  sweet  smell ;  the  presence  of  acetone  by  a  smell  like 
that  of  chloroform.  Turpentine  taken  internally  gives  an  odour  of 
sweet  violets  to  the  urine.  Cubebs,  copaiba,  valerian  and  other  drugs, 
also  onions  and  other  vegetables,  communicate  odours  to  the  urine. 

VARIATION  IN  THE  CONSISTENCE  OF  THE  URINE. 

The  urine  in  diabetes  insipidus,  and  in  some  cases  of  hysteria,  is  as 
clear  as  pure  water.  An  ammoniacal  purulent  urine  is  viscid  and  ropy, 
and  is  not  readily  poured  from  vessel  to  vessel.  The  consistence  of 
urine  is  also  increased  by  the  presence  of  molecular  fat,  as  in  chyluria ; 
when  there  is  much  albumin  the  splash  on  pouring  is  softer,  and  more 
froth  is  formed  than  in  health.  Fibrinuria,  a  rare  condition,  is  recog- 
nised by  the  spontaneous  coagulation  of  the  urine. 

VARIATION  IN  THE  TRANSLUCENCY  OF  THE  URINE. 

Healthy  urine  is  perfectly  clear,  except  for  the  delicate  cloud  of 
mucus  which  appears  after  standing.  Temporary  opacities  are  pro- 
duced by  an  excess  of  the  earthy  phosphates  or  of  the  amorphous 
urates,  but  their  subsidence  leaves  the  supernatant  fluid  transparent; 
occasionally,  however,  it  remains  somewhat  opaque.  Opacity  of  freshly 
voided  urine  may  be  due  to  pus,  to  phosphates,  to  bacteria,  and 
rarely  to  the  presence  of  fat,  as  in  chyluria — the  urine  then  looks 
cloudy  and  milky. 

VARIATIONS  IN  THE  SPECIFIC  GRAVITY  OF  THE  URINE. 

The  specific  gravity  is  conveniently  estimated  by  the  urinometer. 
The  instrument  should  be  large,  with  the  divisions  of  the  scale  wide 
apart,  Urinometers  are  usually  graduated  at  a  temperature  of  1 5. 5°  C. ; 
if  the  urine  when  examined  is  of  a  higher  temperature,  one  degree  of 
sp.  gr.  must  be  subtracted  from  that  recorded  by  the  instrument  for 
every  three  degrees  of  temperature  (C).  The  instrument  should  float 
freely  without  touching  the  side  or  the  bottom  of  the  vessel.  In  read- 
ing it  the  eye  must  be  lowered  to  the  level  of  the  surface  of  the  fluid, 
and  the  reading  taken  there  and  not  from  the  top  of  the  curve  formed 
by  the  urine  round  the  stem  of  the  urinometer.  A  control  estimation 
is  easily  made  by  depressing  the  instrument  in  the  urine,  again  allow- 
ing it  to  come  to  rest,  and  again  reading. 

The  specific  gravity  of  healthy  urine  varies  greatly  during  the 
twenty-four  hours ;  after  much  drinking  on  an  empty  stomach  it  may 
be  1005  or  even  lowei',  after  profuse  perspiration  it  may  x'each  1028  or 
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higher.  The  average  healthy  variation,  however,  is  1015-1025  ;  in 
infants  it  is  only  1003- 1006. 

In  health  the  sp.  gr.  is  proportional  to  the  degree  of  colour.  We 
expect  a  low  sp.  gr.  -in  pale  urines,  and  generally  this  holds  in  disease, 
so  that  the  conditions  mentioned  as  increasing  the  quantity  of  the 
urine,  and  so  diminishing  its  colour,  also  lower  its  sp.  gr. ;  those  which 
diminish  its  quantity,  and  so  heighten  the  colour,  raise  the  sp.  gr.  Thus 
the  scanty  urine  of  uncompensated  mitral  disease  gives  a  high  sp.  gr., 
the  pale  profuse  urine  of  granular  kidney  a  low  sp.  gr.  Diabetes 
mellitus  forms  an  important  exception  to  this  rule.  Here  the  quantity 
of  urine  passed  is  very  large,  its  colour  pale,  but  the  sp.  gr.  is  very 
high  and.  may  reach  1060.  An  excess  of  urea  or  of  albumin  will  also 
sometimes  considerably  raise  the  sp.  gr. 

An  approximate  estimation  of  the  solid  matters  passed,  in  grains, 
may  be  made  by  multiplying  the  last  two  figures  of  the  sp.  gr.  by 
the  number  of  ounces  of  urine  passed  in  the  twenty-four  hours.  Thus 
.a  healthy  adult  of  average  weight  will  pass  about  50  oz.  of  urine  of 
sp.  gr.  1020,  then  20  x  50=  1000  grains  or  about  4  per  cent,  of  solids; 
but  one-fifth  above  or  below  this  should  be  allowed  for  healthy  varia- 
tions. The  qualifying  influence  of  weight  should  always  be  considered, 
for  in  an  adult  each  pound  of  body  weight  yields  from  7  to  8  grains  of 
urinary  solids.  It  is  to  be  observed  that  children  under  seven  years 
excrete,  in  proportion  to  their  weight,  nearly  twice  the  amount  of  solids 
that  adults  do. 

A  sudden  lowering  of  the  sp.  gr.  in  some  diseases  sometimes  precedes 
a  fatal  turn.  A  fall  in  sp.  gr.,  without  any  material  alteration  in  the 
quantity  of  urine,  suggests  inability  on  the  part  of  the  kidneys  to 
excrete  sufiicient  urea  and  salts.  Such  a  condition  of  renal  inade- 
quacy may  precede  the  development  of  renal  cirrhosis ;  when  it  occurs 
during  the  course  of  Bright's  disease,  the  sp.  gr.  of  the  urine  falling 
somewhat  suddenly  without  alteration  in  the  bulk  of  the  urine,  it  may 
be  the  forerunner  of  a  ursemic  attack,  even  in  the  absence  of  other 
premonitory  symptoms. 

VARIATIONS  IN  THE  REACTION  OF  THE  URINE. 

The  reaction  is  ascertained  by  means  of  blue  and  red  litmus-papers ; 
the  latter  not  only  detect  alkalinity,  but  distinguish  between  that  due 
to  fixed  alkali  (potash  or  soda)  and  that  produced  by  volatile  alkali 
(ammonia) ;  thus,  if  the  blue  colour  persists  after  the  paper  has  been 
completely  dried,  the  alkali  is  fixed ;  if  it  vanishes,  the  original  red 
colour  being  restored,  the  alkalinity  is  due  to  ammonia.  Degrees  of 
acidity  or  alkalinity  are  roughly  estimated  by  the  amount  of  changes 
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of  colour.  When  the  reaction  is  neutral,  neither  paper  changes 
colour.  Violet-tinted  papers  with  glazed  surface  are  the  most  deli- 
cate ;  they  are  turned  red  by  acid  and  blue  by  alkaline  fluids.  The 
acidity  of  the  urine  may  be  estimated  quantitatively  by  adding  to  a 
measured  quantity  two  or  three  drops  of  an  alcoholic  solution  of 
phenolphthalein  and  titrating  it  with  centinormal  solution  of  potash ; 
the  end  reaction  is  shown  by  the  appearance  of  a  red  colour.  The 
quantity  of  potash  required  indicates  the  degree  of  acidity  of  the  urine. 
Dark-coloured  urines  require  diluting  with  water  before  titration. 

Healthy  urine  generally  has  an  acid  reaction,  which  is  chiefly  due 
to  acid  sodium  phosphate  and  not  to  the  presence  of  free  acid.  The 
reaction  fluctuates  much  during  the  twenty-four  hours  ;  it  is  more  acid 
before  meals  and  during  sleep  :  it  is  less  acid  after  meals,  when  the 
urine  may  be  neutral  or  even  alkaline.  The  reaction  of  some  urines 
is  amphoteric  :  they  turn  blue  litmus-paper  red,  and  red  litmus-paper 
blue.  This  is  due  to  the  presence,  in  certain  proportions,  of  acid  and 
basic  sodium  phosphates. 

The  alkalescence  following  food  is  due  to  fixed  alkali;  it  is  only 
observed  when  the  ui'ine  is  examined  at  hourly  intervals,  for  otherwise 
the  urine,  though  alkaline  as  it  leaves  the  kidney  after  meals,  mixes  in 
the  bladder  with  acid  urine  secreted  before  and  after  the  alkaline  tide,, 
and  is  thus  rendered  acid.  In  health  the  reaction  of  the  total  amount 
of  urine  collected  during  the  twenty-four  hours  is  invariably  acid. 

Influence  of  Medicines. — The  urine  is  easily  made  alkaline  by 
the  administration  of  alkaline  substances,  but  acids,  excepting  benzoic 
acid,  have  but  little  power  in  raising  the  acidity  of  the  urine,  or  in 
turning  acid  a  urine  habitually  alkaline. 

Influence  of  Disease. — Alkalinity  from  Fixed  Alkali  occurs  in 
cases  of  debility  and  ansemia,  in  chronic  vomiting  and  in  phthisis.  The 
condition  is  generally  fugitive,  but  it  may  persist  for  weeks.  Such  urine 
is  secreted  alkaline  by  the  kidneys,  and  exhibits  little  or  no  deposit. 

Ammoniacal  urine,  on  the  other  hand,  is  very  rarely  furnished  as 
such  by  the  kidneys,  but  is  derived  from  decomposition  of  urea  in  the 
lower  urinary  passages ;  it  shows  a  sediment,  and  is  highly  irritating 
to  the  mucous  membrane  over  which  it  travels.  The  change  is  due  to 
the  action  of  the  micrococcus  urex,  and  probably  also  sometimes  to 
other  organisms.  The  commonest  cause  of  ammoniacal  urine  is  in- 
flammation of  the  bladder;  any  condition,  such  as  stricture  of  the 
urethra  or  paralysis  of  the  bladder,  which  interferes  with  complete 
emptying  of  the  viscus  favours  the  production  of  ammoniacal  urine. 

Increased  Acidity  of  the  urine  occurs  sometimes  in  febrile  condi- 
tions, in  diabetes,  leukaemia  and  scurvy. 
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ORGANIC  CONSTITUENTS. 
Proteids. 

Albuminoid  bodies  not  present  in  health  are  divisible  by  heat  into 
two  classes : — 

A.  Those  coagulated  by  heat,  namely,  serum  albumin  and  globulin ; 
these  are  proteids  natural  to  the  blood. 

B.  Those  not  coagulated  by  heat,  or  derived  proteids,  viz.  :  (i.) 
Albuminates  consisting  of  albumin  in  combination  with  an  acid  or  an 
alkali.    (2.)  Peptones.    (3.)  The  albumoses.    (4.)  Nucleo-albumin. 

Serum  Albumin. — To  determine  in  any  given  specimen  of  urine 
the  presence  or  absence  of  serum  albumin  is,  from  a  clinical  point  of 
view,  of  the  highest  importance. 

Of  the  numerous  tests  which  have  been  used  for  the  detection  of 
albumin,  by  far  the  best  are  the  boiling  test  and  the  nitric  acid  test. 

The  Boiling  Test. — First  ascertain  the  reaction  of  the  urine.  If  it 
is  acid,  fill  a  test-tube  two-thirds  with  the  urine,  and  holding  it  by  its 
lower  end,  incline  the  tube  so  as  to  bring  the  upper  part  of  the  column 
of  urine  into  the  flame  of  a  spirit-lamp,  and  keep  it  there  until  it 
boils. 

The  boiled  portion  of  fluid  should  now  be  carefully  compared  with 
the  cool  portion  in  the  lower  part  of  the  test-tube  by  holding  it 
against  a  black  surface.  If  both  appear  equally  clear,  albumin  is 
absent.  Should  any  cloudiness  appear,  add  a  drop  or  two  of  dilute 
nitric  or  acetic  acid  :  if  the  turbidity  remains,  it  is  due  either  to 
serum  albumin  or  to  globulin ;  if  it  disappears,  it  is  due  to  earthy 
phosphates. 

Precautions. — If  the  urine  is  alkaline,  dilute  acetic  acid  should  be 
cautiously  added  before  boiling,  one  drop  at  a  time,  admixture  being 
ensured  by  closing  the  end  of  the  tube  with  the  thumb  and  then 
inverting  it.  After  the  addition  of  each  drop  of  acid,  the  reaction 
should  be  taken  with  blue  litmus-paper ;  a  faint  red  indicates  the 
proper  degree  of  acidulation. 

If  the  urine  is  turbid  from  the  presence  of  amorphous  urates,  it 
may  be  quickly  cleared  by  gently  warming  it  in  the  test-tube.  If 
tui-bid  from  phosphates,  they  should  be  allowed  to  deposit,  some  of  the 
clear  urine  being  decanted  for  testing ;  if  preferred,  the  turbidity  may 
be  dissipated  by  careful  acidulation  with  acetic  acid.  If  the  urine  is 
cloudy  from  the  presence  of  organic  substances — mucus,  pus,  or  blood — 
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it  should  be  filtered ;  indeed  it  is  preferable  to  filter  all  urines  before 
testing. 

The  Nitric  Acid  Test.— The  addition  of  nitric  acid  to  the  cold 
urine,  so  that  it  forms  a  distinct  and  separate  layer  below  it,  is  one 
of  the  most  convenient,  simple,  and  delicate  means  for  the  detection 
of  albumin ;  it  is,  however,  less  delicate  than  the  boiling  test.  This 
"  contact  method  "  is  more  effectively  carried  out  by  putting  the  acid 
into  the  test-tube  first  than  by  trickling  it  down  the  side  of  the  tube 
so  as  to  form  a  layer  below  the  urine.  Into  a  test-tube  pour  nitric 
acid  until  it  stands  half  an  inch  deep;  incline  the  tube  and  gently 
pour  down  its  side  one  or  two  drachms  of  the  urine,  which,  when 
slowly  trickled  down,  floats  on  the  acid.  With  care  the  urine  may  be 
poured  directly  out  of  a  bottle,  or  urine  glass,  but  mixing  of  the  two 
liquids  is  more  certainly  avoided  by  using  a  pipette,  by  means  of  which 
the  urine  can  be,  trickled  slowly  on  to  the  side  of  the  tube  close  above 
the  acid.  The  presence  of  albumin  is  shown  by  a  cloud  or  a  ring  of 
haziness  at  the  junction  of  the  two  fluids  ;  below  this  opalescent  zone 
of  albumin  is  the  colourless  nitric  acid,  above  it  is  the  unaltered  urine. 
This  test  precipitates  serum  albumin,  globulin  and  albumoses,  but  does 
not  coagulate  peptones. 

Note. — (i.)  If  the  quantity  of  albumin  is  very  small,  many  minutes 
may  elapse  before  an  opalescent  zone  appears;  when,  therefore,  the 
immediate  reaction  is  negative,  the  tube  should  be  set  aside  for  twenty 
to  thirty  minutes,  and  then  re-examined. 

(2.)  Turbidity  of  the  urine  interferes  with  the  delicacy  of  the  test. 
When  the  turbidity  is  due  to  urates,  the  commonest  cause,  the  urine, 
before  being  tested,  should  be  gently  warmed  in  a  test-tube  until  clear. 
The  turbidity  due  to  phosphates  may  be  removed  by  filtration,  or  by 
the  addition  of  a  drop  of  acetic  acid. 

(3.)  In  urine  loaded  with  urea,  nitric  acid  causes  precipitation  of 
nitrate  of  urea.  Being  crystalline,  the  precipitate  has  a  very  different 
appearance  from  coagulated  albumin  ;  it  is  also  speedily  dissolved  by 
gentle  heat. 

(4.)  Nitric  acid  may  precipitate  uric  acid;  the  precipitate,  how- 
ever, appears  first  as  a  haziness  near  the  surface  of  the  urine,  and  not, 
like  albumin,  immediately  above  the  acid ;  also,  it  quickly  disappears 
on  warming.    It  only  occurs  with  highly  concentrated  urines. 

(5.)  Patients  who  are  taking  cubebs  or  copaiba  often  pass 
opalescent  urine,  and  the  opalescence  is  increased  by  contact  with 
nitric  acid.  Heat,  or  the  addition  of  alcohol,  lessens  the  haziness ; 
the  presence  of  these  drugs  is  also  indicated  by  their  characteristic 
odour. 

(6.)  Mingling  of  the  urine  and  acid  may  prevent  coagulation  of  the 
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albumin ;  hence  the  great  importance  of  avoiding  any  sudden  fall  of 
the  urine  on  to  the  acid. 

(7.)  The  presence  of  mucin  may  be  shown  by  a  diffused  haze,  or 
sometimes  even  by  a  distinct  zone,  but  this  is  seen  in  the  middle  or 
upper  part  of  the  column  of  urine  quite  away  from  the  level  of  the 
nitric  acid.  Exceptionally,  when  nitric  acid  is  added  to  certain  kinds 
of  albuminous  urine,  a  haze,  more  or  less  distinct  from  the  acid, 
develops  higher  up  the  tube  and  is  with  difficulty  distinguished  from 
the  mucin  reaction.  This  source  of  error  is  avoided  by  adopting  the 
plan  of  adding  the  urine  to  the  acid,  when  the  albumin  ring  forms  in 
the  usual  position — immediately  above  the  siarface  of  the  acid. 

From  the  above  account  it  is  seen  that  most  opacities  produced  by 
other  than  albuminous  bodies  quickly  disappear  on  the  application 
of  heat. 

Magnesio-Nitric  Test. — This  is  a  modification  of  the  nitric  acid 
test.  The  liquid  used  consists  of  a  mixture  of  one  volume  of  strong 
nitric  acid  with  five  volumes  of  a  saturated  aqueous  solution  of  sulphate 
of  magnesia.  It  is  a  clear  solution,  and  by  the  contact  method  is  an 
excellent  test  for  albumin.  It  does  not  fume,  and  is  much  less  destruc- 
tive to  the  skin  and  clothes  than  the  undiluted  acid.  It  is  as  delicate, 
if  not  a  more  delicate  test  for  albumin  than  nitric  acid  alone.  It  more 
readily  precipitates  mucin,  and  the  mucin  ring  is  nearer  the  test  solu- 
tion than  when  the  undiluted  acid  is  used.  In  applying  this  test, 
the  intermingling  of  the  reagent  with  the  urine  must  be  carefully 
avoided. 

Picric  Acid  Test. — A  saturated  solution  of  picric  acid,  when  dropped 
into  an  albuminous  urine,  causes  an  opacity ;  the  picric  acid  should  be 
in  excess,  and  if  the  urine  is  alkaline  a  stronger  acid,  such  as  citric  or 
dilute  acetic  acid,  is  also  necessary.  The  "contact  method"  is  more 
delicate,  the  picric  acid  solution  being  iloated  by  means  of  a  pipette  on 
to  the  surface  of  the  urine.  Opacity  at  the  juncture  of  the  two  liquids 
may  be  due  to  serum  albumin,  globulin,  peptones,  albumoses,  an  alka- 
loid (especially  qiiinine)  or  to  urates.  If  the  precipitate  be  caused  by 
any  of  the  four  last-named  bodies,  heat  will  dispel  it,  but  an  albumin 
or  globulin  precipitate  is  permanent. 

One  of  the  greatest  sources  of  confusion  with  the  above  reagents  is 
mucin,  which,  except  by  nitric  acid,  is  thrown  down  as  a  zone  at  the 
junction  of  the  two  fluids  ;  the  haze  of  mucin  produced  by  nitric  acid 
is  well  above  the  line  of  contact,  and  so  is  more  easily  distinguished 
from  the  lower,  white,  albuminous  cloud. 

Salicyl-Sulphonic  Acid  Test. — If  a  couple  of  drops  of  a  saturated 
solution  of  salicyl-sulphonic  acid  are  added  to  a  small  quantity  of 
albuminous  urine,  and  the  mixture  is  shaken,  a  more  or  less  marked 
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opalescence  occurs  either  at  once  or  after  standing  a  few  minutes  if 
the  opalescence  does  not  appear  until  a  few  minutes  have  elapsed  only 
a  trace  of  albumin  is  present.  Serum  albumin,  globulin,  albumose  and 
mucin  are  precipitated  by  this  reagent ;  if  the  urine  is  subsequently 
heated,  the  precipitates  due  to  albumin  and  globulin  are  coagulated 
and  are  permanent;  the  precipitates  due  to  albumose  and  mucin  are 
dissolved  by  heat,  and  are  reprecipitated  on  cooling.  Peptones  are  not 
precipitated  unless  the  urine  is  previously  saturated  with  ammonium 
sulphate.  To  obtain  a  delicate  reaction  with  salicyl-sulphonic  acid,  the 
urme  to  be  tested  must  be  free  from  turbidity.  With  alkaline  urine 
the  reagent  must  be  added  until  marked  acidity  is  produced. 

Trichloracetic  Acid  Test.— A  saturated  solution  of  trichloracetic 
acid,  used  after  the  contact  method,  produces  a  cloud,  or  a  hazy  ring,  in 
accordance  with  the  amount  of  albumin  present,  immediately  above  the 
level  of  the  reagent.  Trichloracetic  acid  precipitates  albumoses  and 
mucin,  and  is  an  extremely  delicate  test  for  albumin. 

The  last  two  reagents  are  not  suitable  for  ordinary  clinical  use; 
they  throw  down  precipitates  which  are  easily  mistaken  for  serum' 
albumin,  when  none  is  present,  and  thus  give  rise  to  error  of  interpre- 
tation. Ordinary  clinical  investigations  which  have  for  their  object 
the  detection  of  albumin  in  urine  may  be  efficiently  made  by  means 
of  the  nitric  acid  test  and  the  boiling  test.  These  two  methods, 
properly  carried  out,  are  sufficiently  delicate,  and  they  are  much  less 
conducive  to  error  than  some  of  the  more  modern  reagents. 

The  Quantitative  Estimation  of  Albumin  is  roughly  made  by  boiling 
some  urine  in  a  test-tube,  adding  to  it  a  drop  or  two  of  acetic  acid,  and 
then  setting  it  aside  for  a  few  hours  ;  the  depth  of  the  deposit  of  coagu- 
'  lated  albumin  is  then  comjjared  with  the  total  depth  of  the  urine.  If 
the  height  to  which  the  albumin  reaches  is  equal  to  one-fifth  of  the 
column  of  urine,  there  is  said  to  be  one-fifth  of  albumin.  If  the 
quantity  of  albumin  is  too  small  to  enable  a  quantitative  estimation  to 
be  made,  it  is  spoken  of  as  a  "trace."  It  has  been  found  that  if  the 
urine  completely  solidifies  on  boiling,  the  quantity  of  albumin  is  from 
3  to  5  per  cent,  (the  quantity  in  blood  serum  being  5  per  cent.).  If 
half  the  column  is  represented  by  coagulated  albumin,  there  is  from 
I  to  2  per  cent.  If  only  a  "  trace,"  about  0.05  per  cent.  The  total  daily 
loss  in  grains  is  obtained  by  multiplying  the  percentage  by  4.36,  and 
then  by  the  number  of  ounces  of  urine  passed  in  the  twenty-four 
hours.  Thus,  if  the  proportion  of  albumin  equals  .5  per  cent.,  and  the 
amount  of  urine  passed  in  twenty-four  hours  equals  60  oz.,  then 
•  5  ^  4-36  X  60=  130.8  grains  is  the  amount  of  albumin  passed  in  that 
period.  The  sample  of  urine  should  be  taken  from  the  total  amount 
passed  during  the  twenty-four  hours.    If  urates  have  deposited,  they 
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must  be  filtered  off  before  boiling  the  urine.  The  result  obtained  is  only 
an  approximate  one. 

Quantitative  Estimation  of  Albumin  by  Esbach's  Process  is  a  more 
satisfactory  method  than  the  preceding.  According  to  this  method  the 
albumin  present  in  the  urine  undergoing  examination  is  coagulated  by 
a  chemical  reagent  instead  of  by  boiling.  The  reagent  used  is  prepared 
by  dissolving  lo  grammes  of  picric  acid  and  20  grammes  of  citric  acid 
in  900  c.c.  of  hot  water.  When  the  solution  is  cool,  sufficient  water  is 
added  to  make  1000  c.c.  or  i  litre. 

The  urine  to  be  tested  is  poured  into  a  specially  graduated  tube 
(see  Fig.  212)  up  to  the  mark  "  U,"  and  sufficient  of 
the  reagent  added  to  reach  the  mark  "  K."  The  tube 
is  then  closed  by  the  stopper,  and  reversed  two  or 
three  times  without  shaking,  after  which  it  is  allowed 
to  stand  upright  for  twenty-four  hours,  when  the  height 
of  the  sediment  is  read  off  by  the  scale  at  the  lower  end 
of  the  tube.  The  figures  express  the  number  of  grammes 
of  proteids  (chiefiy  serum  albumin  and  globulin)  which 
are  contained  in  one  litre  of  urine.  The  results  yielded 
by  this  process  are  sufficiently  accurate  for  clinical  pur- 
poses, the  object  being  to  trace  the  progress  of  a  case 
by  periodic  estimation  of  the  daily  amount  of  albumin 
excreted  rather  than  to  obtain  an  absolutely  accurate 
determination  from  a  single  specimen  of  urine. 

Precautions. — The  most  accurate  results  are  obtained 
by  attention  to  three  points. 

1.  The  urine  must  be  fresh  and  acid. 

2.  If  the  urine  is  of  high  specific  gravity,  or  if  it 
contains  a  large  quantity  of  albumin,  it  should  be  diluted; 
the  amount  of  dilution  being  allowed  for  when  estimating 


the  number  of  grammes  in  a  litre. 


Fig.  212.— Esbach's 
Albuminimeter,  J 
size. 


3.  The  interval  between  charging  the  tube  and 
reading  the  result  must  always  be  the  same. 

In  some  instances,  after  the  tube  has  stood  for  the  usual  time,  part 
of  the  coagulated  albumin  remains  floating  in  the  upper  stratum  of  the 
fluid ;  in  such  cases  the  tube  should  be  closed,  well  shaken,  and  allowed 
to  stand  for  twenty-four  hours  longei". 

The  Clinical  Sigrnificance  of  Serum  Albumin  in  Urine.— In 

investigating  a  case  of  albuminuria  the  observer  should  remember  that 
the  causes  are  often  complex,  and  that  the  presence  of  albumin  in 
urine  is  merely  a  symptom  which  must  be  weighed  in  connection  with 
all  other  symptoms  present,  before  its  significance  can  be  properly 
estimated,  and  before  the  all-important  question  as  to  the  presence  or 
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absence  of  organic  disease  of  the  kidneys  can  be  decided.  The  daily 
quantity  of  albumin  should  be  ascertained,  and  also  whether  its  pres- 
ence is  constant  or  intermittent  (see  Cijdic  Albuminuria),  the  investi- 
gator noting  in  the  latter  case  the  influence  of  food  and  of  exercise, 
and  remembering  that  the  highest  percentage  of  albumin  is  usually 
to  be  found  in  the  urine  passed  some  two  hours  after  breakfast.  In 
the  early  stage  of  convalescence  from  an  acute  attack  of  Bright's 
disease  when  all' trace  of  albumin  has  disappeared  from  the  urine,  some 
will  frequently  be  found  the  first  time  or  two  that  the  patient  gets  out 
of  bed. 

The  amount  of  albumin  should  be  considered  in  relation  to  the 
specific  gravity  and  the  colour  of  the  urine,  and  to  the  microscopic 
appearance  of  any  deposit.  The  possible  existence  of  symptoms  point- 
ing to  disease  of  other  organs  than  the  kidneys  has  also  to  be  carefully 
considered. 

If  the  urine  contains  blood  or  pus,  it  is  often  a  nice  point  to  decide 
whether  the  amount  of  albumin  is  out  of  proportion  to  that  which 
would  be  derived  from  the  blood  or  the  pus  present :  daily  examina- 
tions of  the  filtered  urine  will  probably  clear  up  any  doubt,  since  in 
one  set  of  cases  variations  in  the  quantity  of  blood  or  pus  will  be 
accompanied  by  variations  in  the  quantity  of  albumin,  but  in  another 
set  of  cases  the  amount  of  albumin  will  show  less  change,  thus  afford- 
ing evidence  of  an  independent  origin  of  much  of  the  albumin  which  is 
present.  The  microscopic  nature  of  the  organic  deposit,  and  a  general 
consideration  of  all  the  symptoms  presented  by  the  patient,  will  in  most 
cases  afford  a  clear  explanation  of  the  sources  of  the  albumin  detected 
in  the  urine. 

The  Chief  Causes  of  Albuminuria  are :  i.  Acute  and  chronic 
Bright's  disease  of  the  kidneys. 

2.  Obstruction  of  the  general  venous  circulation  as  the  result  of 
heart  disease,  emphysema,  &c. 

3.  Acute  febrile  and  inflammatory  diseases  such  as  scarlet  fever, 
pneumonia,  peritonitis. 

4.  Pregnancy  and  the  puerperal  state. 

5.  Obstruction  of  the  ui-eters.  . 

6.  Certain  affections  of  the  nervous  system,  especially  cerebral 
haemorrhage,  concussion  of  the  brain,  epilepsy,  tetanus,  delirium 
tremens. 

7.  Various  chronic  diseases  such  as  anaemia,  leukaemia,  exophthal- 
mic goitre. 

8.  Poisoning  by  lead  or  other  substances. 

9.  Certain  functional  disorders,  as  dyspepsia. 

10.  Disease  of  some  part  of  the  genito-urinary  tract — the  albumin 
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being  derived  from  pus  or  blood  mingling  with  the  urine — as  in 
pyelitis,  cystitis,  leucorrhcea,  or  gonorrhoea. 

Cyclic  Albuminuria. — It  sometimes  happens  that  a  small  quantity 
of  albumin  is  found  in  the  urine  of  persons  who  appear  to  be  quite 
healthy.  In  some  cases  it  can  only  be  detected  in  urine  passed  after 
rising  from  bed  (postural  albuminuria),  after  meals,  especially  after 
breakfast,  or  after  severe  muscular  exertion  ;  in  others  it  regularly 
appears  in  the  urine  at  certain  periods  of  the  day,  and  is  absent  at 
other  times.  The  exact  significance  of  this  condition  is  not  fully 
understood ;  it  is  probably  related  to  changes  in  the  renal  circulation. 
Owing  to  its  greater  frequency  at  the  period  of  puberty  than  at  other 
ases,  it  has  been  called  the  "  albuminuria  of  adolescents."  In  some  cases 
in  which  temporary  albuminuria  is  prone  to  occur,  the  eating  of  an 
egg  is  followed  by  the  appearance  of  albumin  in  the  urine  which  is 
passed  shortly  afterwards.  Even  in  the  case  of  people  with  perfectly 
healthy  kidneys,  the  ingestion  of  several  raw  eggs  will  almost  always 
produce  evanescent  albuminuria. 

Globulin  is  chemically  allied  to,  and  nearly  always  found  in  asso- 
ciation with,  serum  albumin.  It  is  precipitated  by  heat  and  other 
albumin  precipitauts.  Like  serum  albumin,  it  is  soluble  in  a  saline 
fluid  such  as  urine,  but  it  differs  from  serum  albumin  in  its  insolu- 
bility in  pure  water.  On  this  property  Sir  William  Roberts  brought 
forward  the  first  of  the  following  tests. 

Tests. — I.  Fill  a  glass  cylinder  with  distilled  water  and  drop  into 
it  some  albuminous  urine.  If  globulin  be  present,  each  drop  will  be 
followed  by  a  milky  train,  and  if  enough  urine  be  added  the  water 
becomes  quite  milky.  The  milkiness  is  dissipated  by  a  drop  of  acetic 
acid  or  of  liquor  potassse. 

2.  Take  some  urine  in  a  test-tube  and  make  it  neutral  or  very 
faintly  alkaline  with  liquor  potassae,  then  pour  a  saturated  solution  of 
magnesium  sulphate  down  the  side  of  the  test-tube ;  the  presence  of 
globulin  is  indicated  by  a  well-defined  narrow  white  ring  at  the  junc- 
tion of  the  two  fluids.  All  the  globulin  may  be  precipitated  by  com- 
pletely saturating  the  neutralised  urine  with  magnesium  sulphate ; 
if  this  mixture  be  now  thrown  on  to  a  filter,  a  clear  liquid  will  come 
through,  which  on  acidulation  will  give  the  tests  for  serum  albumin, 
should  this  body  be  present. 

Globulin,  which  probably  never  occurs  in  the  urine  except  in  con- 
junction with  serum  albumin,  may  often  be  detected  in  acute  nephritis, 
and  in  amyloid  disease  of  the  kidneys ;  also  when  there  is  catarrh  of 
the  bladder. 

Tests  for  Albumoses. — Albumoses  are  not  precipitated  by  boiling. 
I.  If  strong  nitric  acid  is  slowly  dropped  into  some  urine  in  a 
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test-tube,  and  albumose  be  present,  a  cloudiness  is  produced,  which 
disappears  on  heating,  and  reappears  on  cooling. 

2.  To  half  a  test-tube  of  such  urine  add  four  or  five  drops  of  acetic 
acid,  and  then  a  few  drops  of  a  solution  of  potassium  ferrocyanide.  The 
urine  becomes  turbid.  Heat  removes  the  turbidity,  which  reappears 
on  cooling. 

3.  To  a  little  of  the  urine  in  a  test-tube  add  an  equal  volume  of 
liquor  potassse,  and  then  a  drop  of  a  weak  solution  of  copper  sulphate. 
If  albumoses  are  present,  a  pink  coloration— the  biuret  reaction— is 
produced.  The  same  colour  is  produced  by  peptones.  With  albumin 
a  violet  hue  appears ;  if  both  albumin  and  albumoses  or  peptones  are 
present,  the  colour  is  reddish  purple.  The  biuret  test  may  be  per- 
formed by  floating  some  of  the  suspected  urine  on  the  surface  of  a 
little  Fehling's  solution.  At  the  plane  of  contact  a  zone  of  phosphates 
forms,  and  if  albumoses  or  peptones  are  present,  the  urine  above  turns 
a  pink  colour.  If  albumin  is  also  present,  the  colour  will  be  mauve  ; 
if  albumin  alone  is  present,  it  will  be  purple.  With  normal  urine  a 
greenish  tint  is  produced. 

4.  The  addition  of  a  little  saturated  solution  of  picric  acid  to  urine 
containing  albumoses  produces  a  cloudiness,  which  disappears  on  warm- 
ing, and  reappears  on  cooling.    Peptones  yield  the  same  reaction. 

5.  Trichloracetic  acid  and  salicyl-sulphonic  acid  both  precipitate 
albumoses ;  the  precipitates  disappear  on  heating. 

6.  Like  peptones,  albumoses  are  precipitated  by  alcohol. 

Tests  for  Peptones. — Peptones  are  not  precipitated  by  boiling; 
nor  by  nitric  acid,  trichloracetic  acid,  salicyl-sulphonic  acid,  nor  ferro- 
cyanide of  potassium.  They  are  precipitated  by  alcohol,  tannic  acid, 
picric  acid,  and  potassic  mercuric  iodide. 

If  urine  containing  peptones  is  saturated  with  ammonium  sulphate, 
allowed  to  stand  and  then  filtered,  all  proteids  are  removed  except  the 
peptones  and  certain  forms  of  deutero-albumose.  The  filtrate  yields 
the  biuret  reaction.  It  also  becomes  cloudy  on  the  addition  of  a 
saturated  solution  of  picric  acid ;  the  cloudiness  disappears  on  heating, 
and  reappears  on  cooling. 

Clinical  Significance  of  Albumosuria  and  Peptonuria. — Albumoses 
and  peptones  are  formed  during  peptic  digestion,  and  may  be  regarded 
as  respectively  representing  a  less,  and  a  more,  advanced  stage  of  the 
hydration  of  albumin.  Peptones  are  the  ultimate  product  of  proteo- 
lytic action.  Albumoses,  or  proteoses,  are  intermediate  products 
between  albumin  and  peptones.  Albumoses  and  peptones  possess 
many  characteristics  in  common,  and,  seeing  that  they  merely  repre- 
sent successive  stages  of  proteid  hydrolysis,  definite  differentiation,  by 
methods  suitable  for  clinical  application,  cannot  always  be  made. 
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In  a  restricted  sense,  albumosuria  and  peptonuria  indicate  the 
exclusive  presence  of  albumoses  and  peptones  in  the  urine;  these 
substances,  however,  may  co-exist  with  serum  albumin;  so  that  the 
terms  albumosuria  and  peptonuria  are  commonly  used  to  indicate  the 
presence  of  albumoses,  or  peptones,  in  the  urine,  irrespective  of  the 
presence  of  other  proteids. 

Albumosuria  and  peptonuria  occur  during  the  course  of  some 
of  the  acute  specific  fevers,  in  the  ulcerative  stage  of  typhoid,  for 
example;  in  rheumatic  fever,  croupous  pneumonia,  phthisis,  cancer 
of  the  digestive  tract,  acute  yellow  atrophy  of  the  liver,  acute  phos- 
phorus poisoning,  and  in  empyema  and  other  bacterial  conditions 
associated  with  the  formation  of  pus ;  in  osteo-malacia,  and  after 
internal  haemorrhage. 

Peptonuria  is  probably  less  common  than  has  been  supposed ;  much 
of  what  has  been  regarded  as  peptonuria  is  now  believed  to  be  due  to 
the  presence  of  albumoses  in  the  urine. 

In  addition  to  true  albumosuria  and  peptonuria,  albumoses  and 
peptones  may  be  present  in  the  urine  merely  from  decomposition  of 
albumin  in  the  urinary  passages.  Careful  clinical  investigation  may 
be  necessary  to  determine  whether  these  substances  are  derived  from 
the  circulation,  or  whether  they  are  simply  the  result  of  local  action. 
In  all  cases  the  recent  urine  should  be  examined,  since  it  may  contain 
traces  of  pepsin,  which  would  gradually  convert  any  proteids  present 
into  albumose  or  peptone. 

Mucus  and  Pus.— Healthy  urine  after  standing  for  some  time 
shows  a  faint  cloud  of  mucus  floating  near  to  the  bottom  of  the  vessel. 
Mucus  itself  is  transparent,  but  is  rendered  visible  by  the  presence  of 
mucous  and  epithelial  cells ;  these  are  very  scanty  in  strictly  healthy 
urine,  and  therefore  the  cloud  is  very  delicate.  When  from  any  irri- 
tation of  the  genito-urinary  tract  the  quantity  of  mucus  and  of  the 
accompanying  cellular  elements  is  much  increased,  opaque  thick  cloud& 
are  seen,  which  pervade  the  whole  urine  and  give  it  quite  a  glairy  char- 
acter. Between  mucus  and  pus  there  is  no  abrupt  line  of  distinction ; 
the  latter  is  usually  present  if  the  former  is  very  abundant.  When 
there  is  much  pus,  it  falls  as  a  thick  yellowish-white  creamy  sediment ; 
when  the  urine  is  acid,  the  deposit  is  mobile,  resembling  precipitated 
phosphates  to  the  unaided  eye ;  when  alkaline,  it  takes  the  form  of  a 
gelatinous  mass,  which  adheres  to  the  bottom  of  the  vessel,  and  can  be 
drawn  out  into  viscid  strings. 

Sources  of  Pus. — Gonorrhoea  is  the  commonest  cause  in  men,  and 
leucorrhoea  in  women.  In  men  with  gonorrhoea,  more  pus  will  be 
passed  during  the  first  half  of  micturition  than  during  the  second.  In 
leucorrhoea  the  microscope  will  reveal  much  scaly  epithelium  from  the 
vagina.    In  both  cases  the  quantity  of  pus  will  be  small. 
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In  cystitis  the  urine  is  usually  ammoniacal,  and  hence  the  pus  forms 
a,  ropy  mass ;  much  mucus,  too,  is  commonly  present. 

In  2JyeUtis  the  urine  is  commonly,  but  not  always,  acid  in  reaction: 
there  is  not  much  mucus,  and  so  the  pus  deposits  more  completely; 
there  is  not  more  pus  during  one  part  of  micturition  than  another' 
whereas  in  cystitis  there  is  rather  more  pus  passed  during  the  second 
part  of  micturition. 

Abscesses  bursting  into  any  part  of  the  urinary  tract  will  throw 
quantities  of  pure  pus  into  the  urine ;  in  cases  of  pyelitis  with  saccu- 
lated kidney  the  flow  of  pus  is  apt  to  be  intermittent. 

In  disease  of  the  prostate,  and  in  gonorrhoea  and  gleet,  fine  threads 
are  often  seen  in  the  urine,  which  microscopically  are  seen  to  be  little 
plugs  made  up  of  aggregations  of  pus  cells. 

Mucin. — Two  proteid  bodies,  usually  described  as  mucin,  may 
either  singly  or  collectively  be  present  in  urine;  they  are  generally 
associated  with  serum  albumin,  but,  exceptionally,  one  or  other  appears 
alone.  Both  are  precipitated  by  acetic  acid  in  the  cold.  In  one  case, 
the  precipitate  is  dissolved  by  heat  and  is  probably  due  to  nucleo- 
albumin,  or  to  a  substance  which  yields  similar  reactions.  In  the 
other  case,  the  precipitate  is  not  dissolved  by  heat;  the  mucin-like 
substance  which  gives  rise  to  it  being,  probably,  nearly  allied  to  serum 
albumin ;  it  is  not,  however,  precipitated  by  heat  alone. 

Tests  for  Mucin. — Fill  the  bottom  of  a  test-tube  with  a  saturated 
solution  of  citric  acid  (or  some  acetic  acid  thickened  by  the  addition  of 
one-third  its  bulk  of  glycerine),  and  pour  some  of  the  urine  gently 
down  the  side  of  the  test-tube ;  if  mucin  is  present,  a  cloud  forms  just 
above  the  point  of  contact  of  the  two  liquids. 

Tests  for  Pus. — i.  Pour  oG  the  supernatant  urine,  and  add  hquor 
potassse  or  liquor  ammonise  to  the  deposit,  when,  if  it  contains  much 
pus,  a  viscid  ropy  gelatinous  mass  is  formed;  shaking  and  warming 
the  test-tube  aid  the  formation. 

2.  With  the  filtered  urine  the  nitric  acid  test  shows  an  albuminous 
ring,  but,  as  a  rule,  there  is  a  mere  haziness  at  the  line  of  contact  if 
pus  only  he  jjresent ;  a  more  decided,  thicker,  white  zone  is  evidence  of 
renal  disease,  and  consequently  casts  should  be  carefully  sought  for. 

Chyluria. — Exceptionally,  the  elements  which  constitute  chyle  may 
be  present  in  the  urine.  This  condition  is  probably  always  due  to 
direct  communication  existing  between  the  lacteals  and  the  urinary 
passages.  It  mostly  occurs  in  the  tropics,  and  is  there  caused  by  a 
parasitic  worm,  Filaria  sanguinis  hominis,  which  breeds  in  the  lympha- 
tics, and  burrows  into  the  substance  of  the  kidneys.  Chylous  urine  is 
milky  when  passed,  and  usually  coagulates  on  standing.  Partial  coagu- 
lation may  occur  in  the  bladder,  the  urine  when  passed  containing 
shreds  and  clotted  masses. 
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Glycosuria. — Minute  traces  of  sugar  are  said  to  exist  in  healthy- 
urine,  but  not  in  sufficient  amount  to  respond  to  the  ordinary  tests. 
When  sugar  can  be  detected  in  the  urine  by  the  tests  described  below, 
it  is  well  to  regard  it  as  a  pathological  sign  of  grave  significance,  and 
all  possible  causes  and  associated  symptoms  should  be  carefully  inves- 
tigated. Although  the  specific  gravity  of  urine  which  contains  sugar 
is  usually  very  high,  it  is  to  be  borne  in  mind  that  sugar  may  be 
present  when  the  specific  gravity  is  low ;  more  than  i  per  cent,  has 
been  found  in  urine  of  the  specific  gravity  of  only  1007.  Diabetic 
urine  is  usually  pale,  but  high-coloured  urine  may  contain  sugar. 

Cases  of  glycosuria  may  be  separated  into  two  groups  : — 

1.  Incidental,  Temporary,  or  Intermittent  Glycosuria. — In  many 
elderly  persons  distinct  evidence  of  sugar  may  be  found  in  the  urine 
passed  shortly  after  breakfast.  Sugar  may  also  be  found  during  the 
convalescence  from  an  acute  disease,  such  as  cholera,  or  after  a  paroxysm 
of  ague,  epilepsy,  hysteria,  whooping-cough,  or  asthma ;  also  during  an 
attack  of  sciatica ;  after  injury  to  the  brain ;  in  cerebro-spinal  menin- 
gitis ;  in  cirrhosis  of  the  liver,  and  occasionally  after  poisoning  with, 
morphia  or  chloroform. 

2.  Persistent  G-lycosuria. — The  habitual  presence  of  a  large  quantity 
of  sugar  in  the  urine  is  the  essential  feature  of  Diabetes  mellitus. 

Tests. — I.  Moore's  or  Heller's  Test.  Add  an  equal  volume  of 
liquor  potassse  or  liquor  sodae  to  the  urine  in  a  test-tube,  mix,  and  boil 
the  upper  layer  of  the  mixture ;  the  heated  portion  gradually  darkens 
in  colour,  varying  from  yellow  to  black,  according  to  the  quantity  of 
sugar  present  and  the  duration  of  boiling.  For  this  test  to  yield 
positive  results,  there  should  be  at  least  0.3  per  cent,  of  sugar  or  in- 
grains to  the  ounce. 

Note. — (i.)  If  much  albumin  is  present,  previously  boil  and  filter 
the  urine. 

(2.)  All  high-coloured  urines  deepen  slightly  in  colour  when  boiled 
with  liquor  potassse. 

2.  Trommer's  Test  depends  upon  the  fact  that  in  alkaline  solutions 
sugar  reduces  cupric  oxide  to  cuprous  oxide.  To  a  little  urine  in  a 
test-tube  add  nearly  an  equal  bulk  of  liquor  potassse  or  liquor  sodse 
and  a  few  drops  of  a  weak  solution  of  cupric  sulphate :  a  bluish  preci- 
pitate of  hydrated  cupric  oxide  appears,  which,  if  much  sugar  is  present, 
redissolves  on  agitation,  giving  a  clear  blue  liquid;  if  no  sugar  is 
present,  the  urine  turns  a  turbid  green.  On  heating  the  mixture, 
if  sugar  is  present,  a  yellow  precipitate  of  cuprous  hydroxide  and 
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finally,  if  the  boiling  is  continued,  a  red  precipitate  of  cuprous  oxide 
is  produced.  A  reliable  result  is  obtained  in  the  presence  of  from 
0.5-1  per  cent,  of  sugar. 

Precautions. — (i.)  Before  testing,  remove  any  albumin  that  may  be 
present. 

(2.)  Avoid  adding  too  much  cupric  sulphate. 

(3.)  Avoid  prolonged  boiling.  Eeduction  of  cupric  oxide  may  be 
caused  by  the  presence  of  other  substances  in  the  urine  besides  sugar, 
especially  by  glycuronic  acid,  by  excess  of  uric  acid,  creatinine,  xanthine, 
hydroquinone  or  of  mucin  :  it  may  occur  after  the  administration  of 
salicylic  and  benzoic  acids,  chloral  hydrate  and  chloroform.  The  risk 
of  mistaking  any  other  substance  for  glucose  is  materially  lessened 
by  barely  heating  the  liquid  to  the  boiling-point,  avoiding  actual 
ebullition. 

When  the  urine  contains  only  a  small  quantity  of  sugar,  reduction 
may  be  hindered"  by  the  presence  of  ammonium  chloride,  or  of  other 
ammonium  salts. 

3.  Fehling's  Solution. — Here  the  copper  and  the  alkali  are  mixed 
in  the  exact  proportion  necessary.  The  solution  is  prepared  as 
follows  : — 

Crystals  of  cupric  sulphate,  34.64  grms.  ;  neutral  tartrate  of  potash,  173  grms.  ; 
solution  of  soda  (sp.  gr.  1.12),  480  c.c.    Add  water  to  make  up  1000  c.c. 

Eveiy  ID  c.c.  corresponds  to  0.05  grm.  of  grape-sugar. 

Boil  some  of  this  solution  in  a  test-tube ;  if  it  is  in  good  condition  no 
deposit  occurs.  Whilst  it  is  boiling  (the  tube  being  removed  from 
the  flame),  add  a  drop  or  two  of  the  suspected  urine.  If  it  contains 
much  sugar,  the  cuprous  hydroxide  at  once  falls  as  a  yellow  preci- 
pitate. If  no  precipitate  occurs,  add  more  urine  until  a  bulk  equal  to, 
hut  not  greater  than,  that  of  the  Fehling's  solution  has  been  poured  in, 
and  boil  again,  but  only  for  a  moment ;  if  a  small  quantity  of  sugar 
be  present,  the  solution  turns  a  yellowish-green,  and  a  bright  yellow 
deposit  slowly  subsides. 

If,  however,  the  urine  contains  less  than  half  per  cent,  of  sugar, 
the  precipitate  only  appears  as  the  liquid  cools,  when  the  mixture 
gradually  assumes  a  green,  milky  appearance. 

Precuuiioriis. — (i.)  Remove  albumin  as  in  Moore's  test. 

(2.)  The  test  solution  should  always  be  boiled  first,  for  it  is  apt  to 
decompose  by  keeping,  and  to  become  self-reducing. 

(3.)  The  quantity  of  urine  should  never  exceed  that  of  the  test 
solution. 

(4.)  Prolonged  boiling  should  be  avoided,  because  any  urine,  espe- 
cially if  high  coloured,  when  boiled  for  some  time  with  Fehling's 
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solution,  will  turn  it  a  greenish-yellow  colour,  due  to  the  reduction 
of  copper  by  organic  substance  other  than  sugar,  such  as  those  above 
mentioned. 

Since  the  reduction  of  Fehling's  solution  may  be  due  to  various 
substanceSj  it  only  affords  presumptive  proof  of  the  presence  of  sugar ; 
the  fermentation  test  alone  affords  positive  proof. 

4.  Phenyl-hydrazin  Test. — Fill  a  test-tube  three  parts  with  the 
suspected  urine,  and  add  about  7  or  8  grains  of  phenyl-hydrazin 
hydrochloride  and  about  twice  as  much  sodium  acetate.  Place  the 
tube  in  a  small  beaker  filled  with  water,  which  is  kept  boiling  for 
from  half  an  hour  to  an  hour.  On  cooling,  if  sugar  is  present,  crystals 
of  phenyl-glucosazone  fall  to  the  bottom  of  the  tube,  from  which  they 
can  be  removed  by  a  pipette,  placed  on  a  glass  slide  with  cover-glass, 
and  examined  under  the  microscope.    The  crystals  are  needle-shaped, 


Fig.  213.— Phenyl-Glucoaazone  Crystals  from  Diabetic  Urine,   (v.  Jaksch.) 

and  are  usually  agglomerated  so  as  to  form  small  spherules;  some 
may  be  seen  isolated  or  in  small  groups  (see  Fig.  213).  This  ex- 
tremely delicate  test  will  detect  one-fortieth  of  a  grain  of  glucose  in  an 
ounce  of  urine.  Glycuronic  acid,  which  is  frequently  present  in  urine, 
especially  after  the  administration  of  morphine,  chloral  hydrate  and 
chloroform,  also  gives  a  crystalline  deposit  with  phenyl-hydrazin,  which, 
however,  is  brown  rather  than  yellow  in  colour.  The  distinction  be- 
tween the  two  osazones  is  made  by  determining  their  respective 
melting-points  :  phenyl-glucosazone  melts  at  204°  C,  whilst  the  crystals 
due  to  glycuronic  acid  melt  at  150°  0.  Creatinine  and  uric  acid  do 
not  interfere  with  this  test. 

5.  Picric  Acid  Test. — Pour  a  drachm  of  urine  into  a  test-tube  and 
add  an  equal  volume  of  a  saturated  aqueous  solution  of  picric  acid, 
along  with  half  a  drachm  of  liquor  potassse ;  this  produces  an  orange- 
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red  colour.  Boil,  and  if  sugar  is  present  the  mixture  turns  a  dark 
mahogany  colour.  Normal  urines,  especially  if  concentrated,  also 
darken,  owing  to  the  presence  of  creatinine,  but  in  a  much  less  marked 
degree.  If  the  urine  contains  albumin  or  globulin,  a  precipitate  is 
formed,  but  this  does  not  interfere  with  the  reaction  for  sugar. 

6.  Fermentation  Test. — Occasionally  in  testing  for  sugar  with 
Fehling,  a  doubtful  result  is  obtained ;  the  colour  may  change  to  a 
purplish-green,  or  imperfect  reduction  takes  place.  In  such  cases  the 
fermentation  test  is  of  great  value,  for  if  on  adding  a  few  crumbs  of 
German  yeast  to  a  test-tube  full  of  urine,  and  inverting  the  tube  over 
a  saucer  placed  in  a  warm  place,  there  is  an  evolution  of  carbonic  acid 
gas,  sugar  is  undoubtedly  present ;  if  the  reaction  is  negative,  sugar  is 
either  absent,  or  is  not  present  above  0.5  per  cent.,  which  is  equal  to 
two  and  a  half  grains  to  the  ounce  of  urine. 

Precaution.-^Teriovm  a  blank  experiment  with  yeast  and  water  at 
the  same  time,  for  some  specimens  of  yeast  contain  starch  and  evolve 
small  quantities  of  gas ;  if  this  occurs,  the  volume  of  gas  thus  yielded 
may  be  compared  with  that  resulting  from  the  yeast  and  urine. 

7.  Quantitative  Estimation.^ — (a)  By  Fermentation.  In  ordinary 
clinical  work  Sir  William  Roberts's  differential  density  method  is  by 
far  the  easiest,  and  is  practically  accurate. 

A  piece  of  German  yeast  the  size  of  a  small  walnut  is  added  to 
about  4  oz.  of  the  saccharine  urine  in  a  12-oz.  bottle,  which  is  closed 
with  a  cork  in  which  a  nick  is  cut  so  as  to  allow  the  carbonic  acid 
to  escape.  The  bottle  is  placed  on  the  mantelpiece  or  other  warm 
place,  and  beside  it  is  placed  a  tightly  corked  4-oz.  bottle  filled  with 
some  of  the  same  urine,  but  without  yeast.  After  eighteen  to  twenty- 
four  hours  the  specimens  are  respectively  poured  into  two  urine  glasses, 
and  when  cool  the  sp.  gr.  of  each  is  taken.  The  number  of  degrees 
difference  in  density  between  the  fermented  and  the  unfermented 
urine  indicates  the  number  of  grains  of  sugar  per  fluid  ounce.  For 
example,  if  the  sp.  gr.  of  the  original  urine  is  1050  and  that  of  the 
fermented  1005,  the  number  of  grains  of  sugar  in  a  fluid  ounce  will 
be  45.  If  this  be  multiplied  by  0.23,  the  percentage  quantity  10.35 
is  obtained.  The  urinometer  should  have  a  long  scale,  in  order  that 
the  sp.  gr.  may  be  accurately  read. 

(6.)  By  Fehling's  Solution.  Into  a  burette  introduce  10  c.c.  of  the 
urine,  dilute  with  water  to  100  c.c,  and  mix. 

Dilute  10  c.c.  of  Fehling's  solution  (representing  0.05  grm.  of 
sugar)  with  about  twice  its  volume  of  water,  and  place  it  in  a  flask  on 
a  wire-gauze  support  under  the  burette.  Apply  heat,  and  whilst  the 
Fehling's  solution  is  boiling  drop  in  the  diluted  urine  till  all  the 
•cuprous  oxide  is  precipitated  as  a  reddish  powder  and  the  blue  colour 
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has  entirely  disappeared,  the  supernatant  fluid  becoming  straw-yellow 
in  colour.  This  is  determined  by  allowing  the  precipitate  to  subside, 
and  then  holding  the  flask  between  the  eye  and  the  light. 

E-ead  off  the  number  of  c.c.  of  diluted  urine  which  were  dropped 
into  the  flask.  If  36  c.c.  were  used,  they  represent  3.6  c.c.  of  the 
undiluted  urine,  which  therefore  contains  0.05  grm.  of  sugar.  The 
number  of  grammes  contained  in  100  c.c.  of  urine,  or  in  the  number 
of  c.c.  passed  in  the  twenty-four  hours,  can  then  be  easily  calculated. 

Thus,  if  1600  c.c.  of  urine  were  passed  : — 

then  3.6  :  0.05  :  :  1600  :  x 
1600x0.01;  20.0 

 ' — ^  —  =  22.22  grammes 

3-6  .9 

,     o.o<.  X  100 
or  per  cent.  =        ^  =1.4 

(c.)  By  Pavy's  Solution,  which  is  composed  as  follows  : — 

Cupric  sulphate  4.158  grammes 

Potassic  sodic  tartrate   20.4  ,, 

Potash  (caustic)  .       .       .       .       .       .20.4  ,, 

Strong  ammonia  (sp.  gr.  0.800)    .       .       .    300  c.c. 
Water  to  i  litre 

The  tartrate  of  potash  and  the  caustic  potash  are  dissolved  in  a 
portion  of  the  water,  and  the  sulphate  of  copper  with  the  aid  of  heat  in 
another  portion.  The  latter  solution  is  then  poured  into  that  of  the 
potash  salts,  and  when  cold  the  ammonia  is  added ;  finally,  water  to 
the  required  amount.  Of  this  solution  10  c.c.  are  reduced  by  0.05  grm. 
of  glucose.  The  reagent  is  used  precisely  in  the  same  manner  as 
Fehling's  solution.  It  may  be  purchased  in  the  form  of  pellets,  or 
enclosed  in  glass  tubes,  each  being  equal  to  10  c.c.  Its  advantages 
are:  (i)  that  the  action  of  sugar  is  shown  by  the  discharge  of  the 
blue  colour  of  the  solution,  not  by  precipitation  of  the  cuprous  oxide, 
which  is  held  in  solution  by  the  ammonia;  hence  the  end -point  of  the 
reaction  is  more  easily  determined  than  with  Fehling's  solution.  (2) 
Pavy's  solution  is  more  stable  than  Fehling's  solution. 

Frecautions.— Avoid  dissipation  of  the  ammonia  by  passing  the 
point  of  the  burette  through  a  cork  fitting  the  mouth  of  the  flask,  the 
cork  having  another  opening  for  escape  of  steam.  When  the  blue 
<2olour  has  entirely  disappeared  and  the  solution  is  as  colourless  as 
water,  the  reduction  is  complete.  The  solution  quickly  reacquires  a 
blue  tint,  the  cuprous  oxide  held  in  solution  by  the  ammonia  being 
reoxidised  into  the  cupric  oxide  with  extreme  rapidity.  To  avoid  error 
due  to  this  cause,  one  of  two  methods  should  be  adopted,  (i.)  When 
■estimating,  for  the  first  time,  the  percentage  of  glucose  in  a  specimen 
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of  urine,  two  experiments  should  be  made.  First,  a  succession  of  small 
quantities  of  urine  should  be  gradually  run  in,  the  number  of  c.c. 
required  to  decolorise  the  reagent  being  noted.  Then  the  actual 
estimation  is  made  by  repeating  the  experiment,  but  on  this  occasion 
the  amount  indicated  by  the  pi-evious  trial  is  rapidly  run  in  to  within 
a  few  cc,  the  remainder  being  added  i  c.c.  at  a  time;  the  period  of 
boiling  is  thus  shortened  and  re-oxidation  of  the  cuprous  oxide  is- 
avoided.  (2.)  A  still  better  plan  is  to  furnish  the  flask  with  an  exit- 
valve  by  which  the  aqueous  and  ammonia  vapours  may  escape,  but 
which  prevents  the  admission  of  air. 

Aeetonuria. — Acetone  is  found  in  the  urine  of  patients  suffering 
from  severe  or  advanced  diabetes,  but  its  presence  does  not  always 
forebode  the  onset  of  coma,  as  was  formerly  supposed.  Aeetonuria 
also  occurs  in  connection  with  febrile  diseases,  Bright's  disease,  cerebral 
disorders,  cancer,  ^nd  sometimes  in  simple  inanition ;  indeed,  traces  of 
acetone  can  be  detected  in  healthy  urine. 

Tests. — (i.)  The  most  delicate  test  for  acetone  is  that  afforded  by 
the  production  of  iodoform.  To  half  a  test-tube  of  urine  add  three  or 
four  drops  of  a  saturated  aqueous  solution  of  iodine  with  iodide  of 
potassium,  and  nearly  decolorise  with  liquor  potassae.  On  gently  heat- 
ing the  mixture,  a  yellowish  haze  appears,  due  to  the  formation  of 
iodoform,  which  may  be  recognised  by  its  odour.  Allow  the  tube  to- 
stand  until  a  deposit  subsides,  and  then  remove  some  with  a  pipette 
and  place  it  under  the  microscope ;  crystals  of  iodoform  take  the  form 
of  rosettes  or  else  of  small  hexagonal  plates,  like  crystals  of  cystin. 
It  is  to  be  remembered  that  ethyl-alcohol  yields  a  like  reaction,  but 
not  in  such  dilute  solution,  nor  so  rapidly.  (2.)  Add  a  few  drops  of  a 
freshly-made  strong  solution  of  nitro-prusside  of  soda  to  the  suspected 
urine,  also  a  few  drops  of  liquor  potass^.  If  acetone  is  present  a 
ruby-red  colour  is  produced,  which  slowly  fades  to  a  straw  colour,  but 
gives  place  to  a  violet  or  purple  hue  on  acidulation. 

Diaeetic  or  Aeeto-acetie  Acid  and  Diaeetic  Ether.— Urine 

containing  these  bodies  is  always  rich  in  acetone,  but  the  exact 
relationship  of  one  to  the  other  and  their  clinical  significance  is  not 
yet  fully  understood. 

Diaeetic  acid  is  frequently  present  in  the  urine  in  diabetes,  and 
also  in  fevers,  especially  during  childhood. 

If  the  addition  of  a  few  drops  of  a  solution  of  ferric  chloride  to  a 
little  urine  produces  a  deep-red  colour,  which  is  not  materially  lessened 
on  boiling,  the  presence  of  aceto-acetic  acid  or  of  diaeetic  ether  is  to 
be  inferred.  If  the  urine  is  boiled  before  adding  the  ferric  chloride, 
these  substances  are  decomposed  into  acetone,  alcohol  and  carbon  dioxide,, 
and,  consequently,  no  marked  coloration  is  produced  by  the  reagent. 
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Another  substance— Hydroxybutypic  Acid— which  may  be  pre- 
sent in  diabetic  urine,  is  not  capable  of  recognition  by  methods  suitable 
to  clinical  investigations. 

GlyeUFOniC  Acid  is  closely  related  to  glucose,  from  which  it  is 
derived  by  oxidation.  It  is  not  usually  present  in  urine,  excepting 
after  the  administration  of  drugs  such  as  camphor,  chloroform  and 
chloral  hydrate,  when  it  appears  conjugated  with  some  of  the  fatty 
alcohols,  in  the  form  of  uro-chloralic  acid.  It  may  also  be  conjugated 
with  the  aromatic  bodies  indoxyl,  skatoxyl  and  phenyl,  forming  salts 
with  potassium  which  are  analogous  to  the  ether  sulphates.  Its  chief 
interest  lies  in  the  fact  that,  being  an  aldehyde  as  well  as  an  acid,  it 
reduces  cupric  salts.  It  also  forms  a  crystalline  deposit  with  phenyl- 
hydrazine  ;  but  it  does  not  undergo  alcoholic  fermentation. 

Oxalic  Acid  in  small  amount  occurs  in  normal  urine.  It  is  chiefly 
■derived  from  the  oxalates  which  are  present  in  food,  and,  to  a  much 
less  extent,  to  the  oxalic  acid  which  is  formed  in  the  processes  of 
proteid  metabolism.  The  quantity  of  oxalic  acid  in  urine  is  increased 
by  the  ingestion  of  certain  fruits  and  vegetables,  such  as  apples, 
tomatoes,  asparagus,  rhubarb,  spinach  and  celery.  Apart  from  dietetic 
■cause,  oxalic  acid  may  be .  present  in  excess  in  diabetes,  alternating 
with  the  sugar- — when  the  sugar  is  diminished,  the  oxalic  acid  is 
increased,  indicating  imperfect  oxidation  of  carbohydrates,  A  con- 
dition known  as  idiopathic  oxaluria  exists,  although  its  pathological 
components  are  not  easily  defined.  The  patient  grows  thinner  and 
complains  of  pains  in  the  back  and  the  loins,  and  of  various  dyspeptic 
and  nerve  troubles ;  the  urine  is  found  to  contain  a  considerably  in- 
creased amount  of  oxalic  acid,  which  is  usually  evinced  by  copious 
precipitation  of  crystals  of  calcium  oxalate. 

Test. — Excess  of  oxalic  acid  is  generally  shown  by  the  spontaneous 
deposition  of  calcium  oxalate  crystals ;  occasionally  no  deposit  occurs, 
although  the  acid  may  be  present  in  abnormal  amount ;  but,  by  barely 
neutralising  the  urine  with  ammonia,  the  crystals  will  probably  form. 
For  the  microscopic  appearances  of  crystals,  see  page  392. 

NITROGENOUS  CONSTITUENTS. 

Urea. — The  principal  final  product  of  the  metabolism  of  nitrogenous 
compounds  is  urea,  in  which  form  nearly  90  per  cent,  of  the  total 
nitrogen  present  in  the  urine  is  excreted.  The  daily  amount  varies 
with  the  quantity  of  proteids  assimilated ;  in  an  adult  male  it  ranges 
from  30  to  40  grammes,  the  average  being  about  33  grammes  (500 
grains).  Urea  is  present  in  normal  urine  from  an  adult  at  the  rate  of 
about  2  to  3  per  cent.    In  proportion  to  the  body  weight,  children 
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excrete  more  than  adults,  the  absolute  quantity  being  less  in  women 
and  children  than  in  men.  Children  excrete  about  i  gramme  per 
kilo,  of  body  weight,  and  adults  0.4  to  0.6  gramme.  The  excretion  of 
urea  is  increased  in  three  or  four  hours  after  the  intake  of  food  con- 
taining much  proteids.  It  is  increased  by  greater  activity  of  meta- 
bolism, e.g.  in  the  stage  of  fever,  or  of  acute  inflammation  which 
precedes  the  climax,  after  which  it  is  diminished.  It  is  greatly  in- 
creased in  diabetes,  partly  owing  to  excess  of  animal  food  and  partly  to 
the  rapid  wasting  of  the  tissues.  Increased  formation  of  urea  does  not 
necessarily  imply  increased  excretion  ;  it  may  be  retained  in  part,  to  be 
excreted  subsequently.  Copious  draughts  of  water— especially  under 
the  conditions  last  named— increase  the  excretion  of  urea.  Conversely, 
diminished  metabolism  lessens  the  output  of  urea;  hence  in  most 
chronic  diseases  which  are  attended  by  imperfect  nutrition  the  amount 
of  urea  is  below^the  normal.  In  acute  atrophy  of  the  liver,  and  in 
acute  phosphorus  poisoning,  the  excretion  of  urea  is  lessened,  although 
the  total  amount  of  nitrogen  may  not  be  much,  if  at  all,  below  the 
normal,  the  difference  being  made  up  in  acute  atrophy  by  intermediate 
products,  as  leucin  and  tyrosin,  and  in  phosphorus  poisoning  chiefly  by 
ammonia.  As  previously  stated,  the  amount  of  urea  formed  may  be 
increased,  but  it  may  be  only  partially  excreted  ;  therefore  the  amount 
present  iq  the  urine  may  be  less  than  normal,  although  metabolism  is 
going  on  as  usual,  as  is  the  case  in  uremia. 

When  nitric  acid  is  added  to  urine  rich  in  urea,  a  crystalline  deposit 
of  urea  nitrate  forms,  as  the  salt  is  much  less  soluble  in  water  than 
urea.  To  ascertain  the  amount  of  urea  present,  it  is  most  convenient, 
for  clinical  purposes,  to  decompose  it  and  to  measure  the  nitrogen  set 
free.  Any  form  of  nitrometer  may  be  used  for  this  purpose,  but  for 
simplicity  and  convenience  the  instrument  devised  by  Doremus  excels 
(Fig.  214).  It  consists  of  a  graduated  tube,  closed  at  the  upper  end 
and  curved  at  the  lower  end,  which  is  furnished  with  a  bulb.  A 
.specially  formed  i  c.c.  pipette  is  supplied  with  the  apparatus.  The 
reagent  consists  of  a  solution  of  hypobromite  of  soda  containing  soda 
in  excess.  It  is  prepared  by  dissolving  100  grammes  of  sodium  hydrate 
in  250  c.c.  of  water.  To  23  c.c.  of  this  solution  2  c.c.  of  bromine  are 
added,  and  the  mixture  is  gently  agitated  until  the  bromine  is  dissolved. 
The  solution,  when  cold,  is  poured  into  the  ureometer  so  as  to  fill  the 
tube  to  the  mark  on  the  bend  below  the  bulb,  and  suflicient  water  is 
added  to  fill  the  lower  portion  of  the  bulb.  The  pipette  is  charged  up 
to  the  mark — i  c.c. — with  the  urine  previously  freed  from  albumin,  if 
necessary,  by  boiling ;  the  pipette  is  introduced  into  the  ureometer  as 
far  as  the  bend,  and  the  urine  expelled  by  compression  of  the  rubber 
nipple.    The  urea  is  decomposed  into  carbon  dioxide,  nitrogen  and 
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water.  The  carbon  dioxide  combines  with  the  soda,  and  the  nitrogen 
collects  at  the  upper  part  of  the  tube,  which  is  graduated,  so  that  the 
amount  of  urea  present  in  the  cubic  centimetre  of  urine  can  be  read 
off.  Each  division  indicates  o.ooi  gramme  of  urea.  The  percentage 
is  obtained  by  multiplying  the  result  of  the  experiment  by  loo.  The 
total  quantity  of  urea  excreted  in  twenty-four  hours  is  found  by  multi- 
plying the  result  of  the  experiment  by  the  number  of  cubic  centimetres 


Fig.  214.— Ureometer  of 
Doremus. 


Fig.  215.— Ureometer  as  arranged  by 
Dr.  Dixon  Mann. 


of  urine  which  were  passed  in  the  twenty-four  hours.  The  results 
yielded  by  this  instrument  are  only  approximative ;  when  greater 
accuracy  is  desired,  an  apparatus  should  be  used  that  permits  of  exact 
adjustment  of  the  water-level;  correction  also  must  be  made' for 
temperature,  barometric  pressure,  and  the  tension  of  aqueous  vapour. 
(See  Fig.  215.) 
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The  solution  of  hypobromite  should  be  freshly  prepared,  as  it  de- 
composes into  bromate  on  keeping.  If  preferred,  the  B.P.  liquor  sod* 
chlorinatsB  may  be  substituted  for  the  hypobromite  solution. 

The  hypobromite  process  only  accounts  for  about  92  per  cent,  of  the 
nitrogen  represented  by  the  urea ;  some  compensation  is  afforded  by 
the  nitrogen  derived  from  partial  decomposition  of  the  uric  acid, 
creatinin  and  the  extractives  which  are  present  in  the  urine,  but  the 
error  is  not  fully  corrected.  Urine  which  contains  sugar  yields  a 
higher  percentage  of  nitrogen  (the  amount  of  urea  being  equal)  than 
normal  urine. 

Uric  Acid.— This  physiological  constituent  of  urine  is  probably 
formed  by  the  conjugation  of  urea  with  other  nitrogenous  bodies,  such 
as  glycocine ;  in  diseases  which  are  accompanied  by  leucocytosis  it  is 
derived  from  the  nuclein  of  the  leucocytes.  In  health,  uric  acid  is 
probably  not  present  in  the  blood.  The  daily  excretion  in  the  urine  of 
a  healthy  adult  amounts  to  a  little  over  half  a  gramme.  It  is  excreted, 
chiefly  in  combination  with  sodium,  as  a  quadri-urate ;  this  unstable 
salt  is  decomposed  by  water,  each  molecule  yielding  one  molecule  of 
sodium  bi-urate  and  one  of  free  uric  acid.  Uric  acid  is  very  sparingly 
soluble  in  water— i  in  1500  of  cold  water— and  whenever  it  is  set  free 
it  is  precipitated  in  a  crystalline  form  ;  if  this  occurs  in  the  kidneys  a 
renal  or  a  vesical  calculus  may  result.  In  gout,  uric  acid,  as  sodium 
quadri-urate,  is  present  in  the  blood,  and,  undergoing  decomposition  in 
the  presence  of  the  sodium  carbonate  of  the  blood-plasma,  each  molecule 
of  quadri-urate  is  resolved  into  two  molecules  of  bi-urate,  instead  of  one 
molecule  of  bi-urate  and  one  of  free  uric  acid,  as  is  the  case  when  decom- 
position occurs  in  water.  Precipitation  of  the  bi-urate  determines  the 
occurrence  of  acute  gout,  and  of  the  chalk-stones,  or  tophi,  of  chronic  gout. 

Estimation  of  Uric  Acid. — Saturate  100  c.c.  of  urine  with  ammonium 
chloride,  and  allow  it  to  stand,  with  occasional  stirring,  for  two  hours; 
then  filter  and  wash  the  filter  with  a  saturated  solution  of  ammonium 
chloride.  Dissolve  the  precipitate  on  the  filter  in  hot  water,  and  heat 
to  the  boiling-point  with  excess  of  hydrochloric  acid.  Allow  to  stand 
in  the  cold  for  two  hours  in  order  that  the  uric  acid  may  deposit ; 
filter  and  measure  the  filtrate,  and  for  every  15  c.c.  add  one  milligramme 
to  the  final  result.  Wash  the  precipitate  with  cold  distilled  water, 
and  then  dissolve  it  in  a  hot  solution  of  sodium  carbonate  and  make  up 
with  water  to  100  c.c.  Add  20  c.c.  of  strong  sulphuric  acid  and,  while 
the  solution  is  warm,  titrate  with  a  solution  of  potassium  perman- 
ganate, 1.578  grammes  to  the  litre  ;  each  c.c.  =  .00375  gramme  of  uric 
acid.  The  end  reaction  is  reached  when  the  pink  coloration  ceases  to 
disappear  immediately.  For  microscopic  appearances  and  tests  see 
page  389. 
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Ammonia. — Only  a  small  amount  of  ammonia  is  present  in  normal 
urine.  Two  conditions  lead  to  its  presence  in  increased  amount: 
excess  of  acid  production  in  metabolism  which  the  bases  in  the  food  are 
unable  to  neutralise,  and  impaired  activity  of  the  liver  cells,  whereby 
the  conversion  of  ammonium  carbonate  into  urea  is  imperfectly  per- 
formed. In  both  cases  the  excess  of  ammonia  in  the  urine  occurs  at 
the  expense  of  the  urea,  the  balance  of  nitrogen  excretion  being  thus 
equalised.  The  ammonia  which  is  present  in  the  urine  is  in  combina- 
tion with  acids,  mostly  as  a  lactate.  It  is  found  in  excess  in  fevers, 
in  diabetes,  in  acute  atrophy  of  the  liver  and  in  acute  phosphorus 
poisoning. 

Xanthin  is  closely  related  to  uric  acid,  differing  only  in  chemical 
■composition  by  containing  one  atom  less  of  oxygen.  Xanthin  bases 
are  sparingly  present  in  normal  urine  ;  they  equal  about  one-tenth  of 
the  uric  acid,  with  which  they  fluctuate  in  amount.  Xanthin  is  only  of 
interest  to  the  physician  as  being,  on  rare  occasions,  present  in  the 
xirine  in  the  crystalline  form. 


Fig.  2i6.— a,  Tyrosin ;  6,  Cystiu;  c,  Leucin.    (».  Jaksch.) 

Creatinin  is  a  more  important  physiological  constituent  of  the 
urine,  about  one  gramme  being  excreted  in  the  twenty-four  hours ;  in 
wasting  diseases,  as  in  cancer,  the  amount  is  much  greater.  Its  chief 
clinical  interest  lies  in  its  property  of  reducing  cupric  salts,  and  of  pro- 
ducing an  orange-red  colour  with  picric  acid  and  potash  ;  both  of  these 
reactions  have  to  be  taken  into  account  when  testing  for  sugar. 

Hippuric  Acid  also  occurs  in  normal  urine,  from  .5  grm.  to  i  grm. 
being  excreted  daily,  the  amount  being  increased  by  excess  of  vegetable 
diet.  It  is  but  slightly  soluble  in  cold  water,  so  that,  when  liberated 
from  the  bases  with  which  it  is  combined  in  the  urine,  it  is  precipi- 
tated in  the  form  of  crystals  which  consist  of  rhombic  prisms  with 
facetted  ends. 

Cystin. — This  rare  pathological  crystalline  deposit  is  met  with 
when  a  cystin  calculus  is  present  in  the  urinary  passages,  and  also 
occasionally  independently.  The  urine,  pale  and  oily  in  appearance, 
has  a  sweet-briar  odour ;  it  is  usually  faintly  acid  and  is  liable  to 
alkaline  decomposition,  evolving  sulphuretted  hydrogen,  and  turning 
from  yellow  to  green.    It  is  turbid  when  voided,  and  deposits  a  light- 
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coloured  sediment,  which,  under  the  microscope,  exhibits  six-sided 
tablets  of  various  sizes,  also  some  irregular  masses. 

Tests.— (i.)  The  crystals  are  soluble  in  strong  hydrochloric  acid, 
and  are  thus  distinguished  from  six-sided  crystals  of  uric  acid ;  more- 
over, they  yield  a  negative  result  with  the  murexide  test. 

(2.)  A  deposit  of  cystin  is  not  dissolved  by  heating  the  urine,  but 
it  is  soluble  in  ammonia. 

(3-)  If 

urine  which  contains  cystin  is  heated  with  liquor  potassje 
and  a  little  lead  acetate,  a  black  precipitate  of  lead  sulphide  is  formed. 

When  mixed  with  the  triple  phosphate  crystals,  the  latter  may  be 
dissolved  out  by  acetic  acid,  the  plates  of  cystin  remaining. 

Leuein  and  Tyrosin  have  been  detected  in  the  urine  in  acute 
yellow  atrophy  of  the  liver  and  in  poisoning  by  phosphorus,  and 
more  rarely  in  smallpox  and  in  typhoid  fever.  They  usually  remain 
dissolved  in  the  _urine,  but  are  deposited  on  slight  evaporation. 
Tyrosin,  however,  sometimes  deposits  spontaneously.  Under  the 
microscope  tyrosin  appears  as  delicate  needles  arranged  in  tufts  or 
sheaf-like  bundles. 

Leuein  appears  in  yellowish  spheres,  distinguished  from  oil-drops 
by  their  insolubility  in  ether,  and  by  the  presence  of  radiating  and 
concentric  striae.  From  spheres  of  sodium  urate  they  are  distinguished 
by  the  solubility  of  the  latter  on  heating. 

PIGMENTS  AND  CHROMOGENS. 

The  colour  of  normal  urine  is  chiefly  due  to  the  presence  of 
Urochpome  (by  some  called  normal  urobilin),  the  essential  pigment 
of  urine.  There  are  grounds  for  believing  that  urochrome  is  derived 
from  the  colouring  matter  of  blood,  and  that  it  is  allied  to  urobiUn. 
It  is  very  soluble  in  water,  less  so  in  alcohol,  and  is  insoluble  in  ether 
and  in  chloroform.  It  does  not  exhibit  fluorescence  after  treatment 
with  zinc  chloride  and  ammonia ;  nor  does  it  yield  any  bands  when 
examined  with  the  spectroscope.  On  the  addition  of  strong  nitric 
acid,  it  changes  colour  in  a  manner  that  resembles  the  xantho-proteic 
reaction. 

UroePythpin,  another  colouring  matter  of  normal  urine,  possesses 
pigmentary  properties  in  a  high  degree.  It  is  the  pigment  to  which 
many  concentrated  urines  owe  their  reddish  tint,  and,  on  account  of 
its  affinity  for  uric  acid  and  its  combinations,  to  it  the  pink  colour 
of  amorphous  urates  is  due.  Spectroscopically  it  yields  two  ill-defined 
bands :  one  between  D  and  E,  and  the  other  about  the  F  line,  much  in 
the  position  of  the  principal  urobilin  band. 

UPObilin  is  nearly  allied  to  bilirubin,  of  which  it  is  probably  a 
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reduction  product.  In  normal  urine  it  is  present  in  very  small 
amount  as  a  chromogen.  In  pathological  conditions — such  as  per- 
nicious anjemia,  cirrhosis  of  the  liver,  malignant  disease,  and  Addison's 
disease — it  may  be  present  in  considerable  quantity  as  a  formed 
pigment,  causing  the  urine  to  resemble  bilious  urine,  even  to  the 
yellow  froth,  a  condition  known  as  urobilinuria.  It  is  soluble  in  ether 
and  chloroform. 

Tests. — If  nitric  acid  is  poured  down  the  side  of  an  inclined  test- 
tube  in  which  there  is  urine  containing  excess  of  urobilin,  a  dark 
reddish-brown  coloration  is  produced  above  the  plane  of  contact  of 
the  two  fluids,  but  no  green  colour;  this  distinguishes  urobilin  from 
bile  pigments. 

To  half  a  test-tube  of  urine  add  five  or  six  drops  of  a  lo  per  cent, 
solution  of  zinc  chloride,  followed  by  as  much  liquor  ammonise  as  is 
required  to  dissolve  the  precipitate  which  has  been  thrown  down. 
The  presence  of  urobilin  is  shown  by  a  greenish  fluorescence,  best  seen 
against  a  black  background.  "With  the  spectroscope  a  band,  the  centre 
of  which  coincides  with  the  F  line,  is  seen  in  the  green  ;  in  acid  solu- 
tion this  band  lies  between  F  and  E  ;  sometimes  a  second  band  appears 
close  to  the  E  line.  If  the  urine  is  not  sufficiently  clear  for  direct 
spectroscopic  examination,  a  few  drops  of  dilute  sulphuric  acid  should 
be  added,  followed  by  ammonia  sulphate  to  saturation  ;  this  throws 
down  the  urobilin  along  with  urates ;  on  treating  the  precipitate  with 
acidulated  alcohol,  the  urobilin  is  dissolved,  and  yields  the  acid  spectrum 
above  described. 

Blood  Pig"ment  and  its  Derivatives. — A  very  small  quantity 

of  blood  impairs  the  transparency  of  urine,  and  gives  it  a  distinctive 
colour :  a  bright  red  if  the  urine  is  alkaline,  or  if  the  quantity  of  blood 
is  more  than  one-fifth  per  cent. ;  a  pale  brown  or  a  smoky  tint  if  the 
urine  is  acid,  and  if  only  a  trace  of  blood  is  present. 

In  addition  to  the  altered  colour  of  the  urine,  the  presence  of  blood 
may  be  determined  by  chemical,  microscopical  and  spectroscopical 
examination. 

Chemical  Tests. — i.  To  a  small  quantity  of  urine  in  a  test-tiibe  add 
a  drop  of  freshly  prepared  tincture  of  guaiacum  (made  with  rectified 
spirit)  and  a  little  ozonic  ether,  then  shake  up  the  whole.  When 
blood  is  present,  the  ether,  which  rises  to  the  surface,  is  tinged  bright 
blue,  or  a  blue  ring  appears  at  the  junction  of  the  fluids. 

This  test  is  extremely  delicate,  and  will  detect  minute  traces  of 
hsemoglobin ;  but  the  same  reaction  is  given  by  other  bodies,  such  as 
saliva,  mucus,  or  the  salts  of  iodine,  which  last  are  present  when  a 
patient  is  taking  iodide  of  potassium. 

2.  Place  a  little  of  the  deposit  from  urine  containing  blood  on  a 
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microscope  slide  along  with  a  minute  fragment  of  sodium  chloride  and 
dry  at  a  gentle  heat.  Then  add  one  or  two  drops  of  glacial  acetic  acid, 
mix  with  the  point  of  a  glass  rod,  cover  with  a  thin  glass  and  heat  in 
the  flame  of  a  spirit-lamp  until  ebullition  commences.  Allow  to  cool 
and  then  examine  with  the  microscope  for  the  claret-coloured,  bevel- 
ended  crystals  of  hsemin,  which  are  frequently  grouped  as  crosses,  or  as 
rosettes. 

Microscopical  Examination. — Remove  a  drop  of  the  deposit  with  a 
pipette,  place  on  a  slide,  cover  it  with  a  thin  glass,  and  examine  for 
blood  corpuscles.    (See  p.  394.) 

Spectroscopical  Examination.— The  urine,  which,  if  deeply  coloured 
with  blood,  should  be  diluted  with  water,  will  usually  exhibit  the  two 
absorption  bands  of  oxyhsemoglobiu ;  there  is  often  also  an  additional 
band  in  the  red  portion  of  the  spectrum,  due  to  meth^moglobin. 

In  one,  and  that  by  far  the  larger  group,  of  cases  in  which  blood 
occurs  in  the  urine — Haematuria — all  its  constituents  are  present.  In 
a  smaller  group — Haemoglobinuria — the  corpuscles  are  absent,  the 
colouring  matter  being  alone  present.  The  general  characters  of  the 
urine  often  suffice  to  distinguish  the  two  groups,  but  the  microscope, 
by  showing  the  presence  or  absence  of  blood-corpuscles,  furnishes  the 
most  conclusive  evidence. 

Haematuria. — When  the  blood  is  of  renal  origin,  it  is  diffused 
equally  through  the  urine,  which  on  standing  deposits  a  dirty  brownish 
sediment  that  should  be  carefully  examined  for  tube  casts. 

Bright's  disease  is  by  far  the  commonest  cause,  and  not  only  is 
blood  found  during  the  acute  stage,  but  frequently  traces  may  also  be 
detected  for  long  periods  during  the  course  of  chronic  Bright's  disease. 
New  growths,  such  as  cancer,  or  tubercle  in  the  kidney,  parasites, 
abscess,  embolism  and  injuries  are  other  causes  of  haemorrhage  from 
the  substance  of  the  kidney. 

The  quantity  of  blood,  usually  small  in  Bright's  disease,  is  often 
profuse  in  cancer  of  the  kidney.  In  both  cases  there  may  be  more 
albumin  than  can  be  accounted  for  by  the  quantity  of  blood  present. 
Bleeding  from  the  pelvis  of  the  kidney  or  from  the  ureters  is  commonly 
due  to  calculous  concretions  :  the  urine  is  distinctly  red,  and  may  con- 
tain long  clots  from  coagulation  in  the  ureters. 

Hsemorrhage  from  the  bladder  is  most  frequently  set  up  by  calculi, 
or  by  new  growths.  The  quantity  of  blood  is  sometimes  so  great  that 
the  urine  coagulates  spontaneously.  Often  more  blood  is  passed  with 
the  last  than  with  the  first  portions  of  the  urine ;  commonly,  too,  there 
is  an  excess  of  muco-pus,  and  the  urine  tends  to  become  alkaline. 

In  haemorrhage  from  the  prostate  or  urethra  the  blood  is  florid, 
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escapes  often  in  the  intervals  between  micturition,  or  appears  as  a 
small  clot  at  the  commencement  of  the  act. 

In  addition  to  the  above-named  local  diseases,  hsematuria  may  attend 
purpura,  scurvy,  the  continued  fevers,  or  other  general  diseases  ;  it  may 
be  caused  by  the  presence  of  Bilharzia  hainiatoMa,  or  by  the  action  of 
some  poison  on  the  kidneys,  like  cantharides  or  turpentine. 

Hsemoglobinuria. — The  urine  contains  hsemoglobin,  but  no  blood- 
corpuscles.  It  is  dark  red  when  viewed  in  bulk,  or  it  resembles  strong 
tea  or  porter,  and  is  generally  turbid,  yielding  a  chocolate-coloured 
or  black  sediment.  It  is  always  albuminous,  and  when  boiled  the 
albuminous  substance  forms  a  small  brownish  clot,  which  tends  to  float 
upon  the  surface  (thus  differing  from  serum  albumin,  which  is  precipi- 
tated in  flakes,  which  coalesce  to  form  a  thick  white  precipitate).  In 
the  sediment,  granular  matter,  minute  crystals  of  hsematin  and  oxalate 
of  lime,  granular  and  fibrinous  tube  casts,  and  very  rarely  a  few  blood- 
corpuscles  are  found.  The  possibility  of  other  blood-corpuscles  having 
been  dissolved  or  disintegrated  into  granular  matter  must  always  be 
borne  in  mind. 

Htemoglobinuria  occurs  sometimes  in  connection  with  fevers,  as 
enteric  or  scarlet  fever ;  sometimes  it  is  the  result  of  certain  poisons, 
especially  chlorate  of  potash;  rarely  it  has  been  found  in  new-born 
infants  in  association  with  cyanosis  and  icterus.  Occasionally  it  occurs 
intermittently,  constituting  the  peculiar  affection  known  as  paroxysmal 
hsemoglohinuria.  This  is  chiefly  met  with  in  adult  males,  and  most 
commonly  after  exposure  to  cold.  The  attack  begins  with  a  slight 
rigor,  then  urine,  charged  with  the  colouring  matter  of  blood,  is  passed. 
The  symptoms,  however,  quickly  subside,  and  in  a  few  hours  the  urine 
becomes  perfectly  natural,  and  the  patient  often  remains  in  good 
health  till  the  next  seizure.  Towards  the  end  of  an  attack  a  sub- 
icteric  tint  of  skin  may  be  noticed ;  during  the  early  chilly  stage,  a 
condition  of  "  local  asphyxia,"  constituting  Raynaud's  disease,  is  not 
uncommon — the  fingers,  toes,  nose  and  ears  become  cold,  white,  or 
livid,  and  sometimes  even  gangrenous. 

Hsematoporphyrinuria. — Haematoporphyrin  is  an  iron-free  deriv- 
ative of  hsematin,  and  is  isomeric  with  bilirubin.  It  exists  in 
several  conditions,  the  respective  spectra  slightly  differing.  As  usually 
seen  in  urine,  the  spectrum  consists  of  four  bands :  a  narrow  band 
between  C  and  D ;  two  bands  between  D  and  E,  and  a  broad  band 
between  b  and  F.  Traces  of  haematoporphyrin  are  present  in  normal 
urine,  but  not  in  sufiicient  amount  to  act  as  a  pigment.  Urine 
that  contains  it  in  excess  varies  in  colour  from  light  orange  to 
Burgundy-red.  Haematoporphyrin  has  been  found  in  the  urine,  in 
abnormal  amount,  in  cases  of  gout,  acute  rheumatism,  chorea,  tuber- 
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culous  disease,  Addison's  disease,  cirrhosis  of  the  liver,  enterica  and 
other  diseases.  After  repeated  doses  of  certain  drugs,  such  as  sulphonal 
and  trional,  the  urine  may  contain  large  quantities  of  h^matoporphyrin, 
imparting  to  it  a  deep  Burgundy-red  colour. 

Bile.— Of  the  elements  of  bile,  two  are  met  with  in  the  urine— bile 
pigments  and  the  salts  of  the  bile  acids. 

Bile  Pig-ments  tinge  the  urine  from  a  yellowish-brown  to  a 
brownish-red  colour,  or  it  may  even  be  as  dark  as  porter;  there  may 
be  also  a  greenish  shade,  best  seen  on  the  surface.  The  froth  produced 
by  shaking  is  more  permanent  than  with  healthy  urine,  and  it  is  yellow 
or  greenish  in  colour.  White  filtering  paper  and  linen  are  stained 
yellow  by  the  urine. 

Tests.— I.  Gmelin's.  (a.)  On  to  the  surface  of  a  small  quantity  of 
fuming  nitric  acid  (containing  nitrous  acid)  in  a  test-tube,  a  little  of 
the  urine  is  allowed  to  trickle  by  means  of  a  pipette.  A  green  ring  is 
seen  above  the  contact  zone  if  biliary  colouring  matters  are  present,  and 
below  the  green,  blue,  violet,  red  and  yellow  rings  may  be  seen  in  the 
order  named  from  above  downwards.  The  green  colorisation  is  the 
most  constant,  and  is  the  only  certain  sign  of  the  presence  of  bile ; 
the  other  colours  may  be  developed  by  various  chromogens.  If  the 
biliary  pigments  have  undergone  change  from  decomposition  of  the 
urine,  the  test  may  fail. 

{b.)  A  similar  combination  of  colours  is  also  obtained  by  allowing  a 
drop  of  the  urine  and  a  drop  of  nitric  acid  to  run  together  on  a  white 
plate,  but  the  green  colour  is  less  perfectly  seen  than  in  (a). 

(c.)  Allow  a  few  ounces  of  the  urine  to  pass  through  a  piece  of 
white  filter-paper,  and  then,  while  the  paper  is  moist,  let  a  drop  of 
fuming  nitric  acid  fall  on  its  inner  side;  at  the  edge  of  the  yellow 
bile-stain  an  intense  green  is  seen,  which  passes  into  blue,  and,  still 
farther  away,  into  a  faint  pink  colour. 

2.  Marechalt's  Test. — Drop  some  tincture  of  iodine  carefully  on  to 
the  urine  in  a  test-tube ;  a  green  colour  appears  where  the  fluids  touch. 
If  they  are  now  mixed,  the  whole  becomes  of  a  fine  green  colour.  Con- 
centrated urine  should  be  first  diluted  with  water,  and  an  excess  of 
iodine  must  be  avoided. 

Note. — I.  Bile  pigment  is  often  present  in  the  urine  before  the 
skin  is  perceptibly  discoloured;  on  the  other  hand,  the  skin  and 
mucous  membranes  often  remain  icteric  long  after  the  urine  has 
become  free  from  bile. 

2.  An  examination  of  bilious  urine  does  not  throw  light  on  the 
cause  of  the  jaundice ;  commonly  there  is  obstruction  at  some  part  of 
the  biliary  passages. 

3.  It  is  also  noteworthy  that  in  most  bilious  urines  a  few  casts  of 
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the  renal  tubules  will  be  found ;  they  are  chiefly  epithelial  and  hyaline, 
usually  of  small  size,  and  are  stained  yellow. 

4.  Acidification  of  a  bile-stained  urine,  either  with  a  drop  or  two  of 
nitric  acid  or  of  several  drops  of  acetic  acid,  often  produces  a  cloud, 
which  is  due  to  the  precipitation  of  so-called  biliary  mucin,  a  substance 
which  is  nearly  allied  to  nucleo-albumin ;  the  cloud  disappears  on 
applying  heat.  Occasionally  a  cloudiness  appears,  under  the  same' 
conditions,  which  is  due  to  a  mucin-like  body,  and  which  does  not 
disappear  on  warming. 

In  testing  such  urine  by  the  contact  method  with  cold  nitric  acid, 
there  is  often  a  white  cloud,  due  to  the  same  cause,  higher  up  the  test- 
tube  than  the  ordinary  precipitate  in  albuminous  urine. 

Bile  Aeids  are  present  in  the  urine  of  jaundice,  in  larger  quantity 
in  recent  than  in  old  cases,  but  their  clinical  importance  has  not  yet 
been  demonstrated. 

Test. — It  is  rarely  that  bile  acids  can  be  detected  in  urine  contain- 
ing bile,  unless  they  are  previously  separated  by  more  or  less  elaborate 
chemical  processes.  The  following  simple  method,  however,  may  be 
tried.  Dissolve  a  little  cane-sugar  in  some  of  the  urine,  and  afterwards 
dip  into  it  a  piece  of  white  filter-paper,  and  allow  it  to  dry.  Then  let 
a  drop  of  strong  sulphuric  acid  fall  on  the  paper ;  in  ten  or  twenty 
seconds  a  violet  colour  appears,  which  is  best  seen  by  transmitted 
light.  Excess  of  sugar  is  to  be  avoided,  otherwise  the  colour  produced 
by  the  sulphuric  acid  will  be  brown. 

IndicanUPia  is  said  to  occur  when  the  urine  contains  excess  of 
indican.  Indol  and  skatol  (methyl-indol)  are  formed  in  the  intestines 
by  the  action  of  bacteria  on  proteids ;  they  are  partly  excreted  by  the 
bowels,  and  partly  by  the  kidneys.  Before  appearing  in  the  urine, 
they  are  oxidised  into  indoxyl  and  skatoxyl,  and  are  then  conjugated 
with  sulphuric  acid — indoxyl  sulphuric  acid  being  known  as  indican. 
The  conjugated  sulphuric  acid  unites  with  bases,  the  salts  thus  formed 
being  called  ether  sulphates. 

Potassium  indoxyl  and  skatoxyl  sulphates  are  the  forms  in  which 
indol  and  skatol  appear  in  the  urine ;  in  this  condition  they  are  chro- 
mogens,  and,  consequently,  they  impart  no  colour  to  it.  Their  pig- 
mentary properties  are  only  developed  by  oxidation,  and,  as  ether 
sulphates,  they  resist  oxidation ;  hence,  it  is  very  rare  to  find  urine 
which  spontaneously  becomes  blue  in  colour,  although  abundance  of 
indican  may  be  present.  When  indoxyl  sulphuric  acid  is  liberated 
from  the  base,  it  is  easily  oxidised. 

Small  quantities  of  indican  are  present  in  healthy  urine;  in  all 
pathological  conditions  in  which  intestinal  putrefaction  is  increased, 
the  urine  contains  it  in  excess.    Skatol  only  exceptionally  occurs  in 
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the  urine.  Indicamiria  occurs  in  acute  and  chronic  intestinal  obstruc- 
tion, in  cancer  of  the  digestive  tract,  in  paralysis  of  the  intestines  as  in 
peritonitis,  in  the  ulcerative  stage  of  enterica,  in  intestinal  tuberculosis 
and  catarrh,  although  diarrhoea  may  be  present,  in  hgemorrhage  into 
the  intestines,  in  cancer  of  the  liver,  and  in  simple  chronic  constipa- 
tion. Indicanuria  may  also  occur  in  empyema,  and  in  other  purulent 
diseases  of  bacterial  origin. 

In  all,  except  very  dilute,  urine  some  coloration  may  be  seen 
when  testing  with  nitric  acid  for  albumin ;  the  stratum  of  urine 
immediately  above  the  acid  usually  becomes  tinged  a  reddish-brown 
colour,  which  fades  away  at  the  upper  part ;  this  is  mostly  due  to  other 
chromogens  than  indican.  When  indican  is  present  in  excess,  a  purple 
ring  appears  above  the  coloration  just  described. 

Tests. — I.  To  some  of  the  urine  in  a  test-tube  add  an  equal  volume 
of  hydrochloric  acid,  and  then  drop  in  gradually  a  solution  of  bleaching- 
powder.    The  hydrochloric  acid  sets  free  the  indican  and  the  chlorine 
oxidises  it  to  indigo,  which  colours  the  urine  blue  or  reddish-blue. 
The  contents  of  the  tube  should  be  well  mixed  and  the  colour  reaction 
observed  after  each  addition  of   the   chlorine  solution.  Chlorine 
bleaches  indigo,  therefore  when  the  maximum  coloration  is  reached, 
further  addition  lessens  and  eventually  destroys  all  colour.   The  indigo 
may  be  dissolved  out  by  shaking  the  coloured  solution  with  a  little 
ether  or  chloroform,  taking  care  not  to  emulsify  the  fluids  by  too 
vigorous  agitation.    The  solvent  is  coloured  blue  or  purple.  Some- 
times, on  the  addition  of  the  solution  of  bleaching- powder  to  the  urine 
and  hydrochloric  acid,  a  red  colour  is  produced  due  to  the  formation 
of  indigo  red,  an  isomer  of  indigo  blue ;  the  conditions  under  which 
the  indoxyl  is  oxidised  determines  the  result ;  most  frequently  indigo 
blue  is  produced. 

2.  To  2  C.C.  of  the  urine  add  an  equal  volume  of  chloroform  and 
I  C.C.  of  peroxide  of  hydrogen.  Then  add  2  c.c.  of  hydrochloric  acid 
and  gently  warm,  turning  the  tube  on  its  axis ;  the  chloroform  is 
tinged  blue  by  the  indigo  which  is  formed. 

UrorOSein,  another  chromogen  which  is  present  in  normal  urine, 
yields  a  red  colour  on  oxidation ;  it  is  distinguished  from  indigo  red  by 
being  insoluble  in  ether  and  chloroform.  The  rosy-red  coloration  occa- 
sionally seen  when  testing  for  albumin  with  nitric  acid  is  due  to  urorosein. 

Phenol  is  also  present,  in  minute  amount,  in  normal  urine,  mostly, 
however,  in  the  homologous  form  of  paracresol.  Whether  the  urine 
contains  but  a  trace,  as  in  health,  or  relatively  large  amounts,  as  in 
intestinal  disorders  like  those  which  give  rise  to  indicanuria,  phenol  is 
always  excreted  as  a  conjugated  sulphate,  mostly  as  potassium  phenyl 
sulphate. 
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Test. — Acidulate  some  ounces  of  urine  with  hydrochloric  acid  and 
distil  a  small  portion.  Bromine  water  added  to  the  distillate  produces 
a  yellowish-white  precipitate  of  tri-bromophenol. 

Exceptionally,  urine  which  is  of  normal  colour  when  voided  becomes 
discoloured,  or  darkened  in  colour,  on  standing.  This  may  be  due  to 
the  presence  in  the  urine  of  several  substances,  such  as  pyrocatechin 
and  its  isomer  hydrochinon,  which  occur  after  toxic  doses  of  carbolic 
acid  or  of  salol,  and  by  undergoing  oxidation  impart  a  greenish  or 
brown  colour  to  the  urine.  Other  members  of  the  same  group  of  sub- 
stances may  give  rise  to  spontaneous  coloration  of  urine  after  it  is 
excreted,  as  in  Alkaptonuria.  The  urine  is  of  normal  appearance  when 
passed,  but,  after  becoming  alkaline  by  decomposition,  it  darkens  in 
colour  on  standing.  The  colour,  being  due  to  oxidation  processes, 
begins  at  the  surface  of  the  urine  that  is  exposed  to  the  air  and  spreads 
downwards,  till  the  whole  acquires  an  appearance  Uke  that  which 
occurs  in  carboluria.  The  coloration  was  formerly  attributed  to  the 
presence  in  the  urine  of  a  substance  called  alkapton  ;  but,  although  the 
term  alkaptonuria  is  still  used,  it  is  not  restricted  to  coloration  pro- 
duced by  a  single  substance,  since  it  has  been  found  to  be  due  tc 
certain  carboxy  acids,  such  as  uroleucinic  and  homogentisic  acids, 
and  also  to  several  other  substances.  All  urines  of  this  type  reduce 
cupric  salts. 

Melanuria. — An  exceptional  condition  of  the  urine  is  sometimes 
met  with  in  patients  suffering  from  melanotic  sarcomata  and  other 
pigmented  growths.  It  is  of  normal  colour  when  voided,  but,  on 
exposure  to  the  air,  it  darkens  owing  to  the  presence  in  it  of  melanogen, 
a  chromogen  which,  on  oxidation,  yields  a  dark-coloured  pigment — 
melanin.  Melanuria  does  not  always  accompany  melanotic  growths, 
and  it  may  occur  apart  from  them. 

Tests. — If  a  drop  or  two  of  a  strong  solution  of  ferric  chloride  are 
added  to  urine  which  contains  melanogen  or  melanin,  a  grey  coloration 
is  produced ;  the  phosphates  which  are  precipitated  take  the  colouring 
matter  down,  but  both  are  re-dissolved  on  adding  excess  of  the  reagent. 

The  addition  of  bromine  water  to  the  urine  produces  a  yellowish 
precipitate  which  gradually  darkens  in  colour. 

Ehrlich's  Diazo  Reaction  for  typhoid  urine. — The  solutions  for 
this  colour  test  are  prepared  as  follows  : — 

Solution  (i). — To  a  mixture  composed  of  25  c.c.  of  hydrochloric  acid, 
with  enough  water  to  make  500  c.c,  sulphanilic  acid  is  added  to 
saturation. 

Solution  (2). — A  0.5  per  cent,  solution  of  nitrite  of  sodium  or 
potassium.    This  solution  should  be  freshly  made. 

A  mixture  of  200  c.c.  of  (i)  and  5  c.c.  of  (2)  is  added  to  an  equal 
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quantity  of  the  urine  in  a  test-tube,  and  the  liquid  rendered  strongly 
alkaline  by  the  addition  of  a  few  drops  of  liq.  ammoniae. 

In  the  case  of  a  positive  reaction  the  mixture  assumes  a  scarlet 
or  carmine  colour,  and  Ehrlich  claimed  that  the  reaction  was  nearly 
always  obtained  in  cases  of  typhoid  after  the  middle  of  the  first  week. 
Subsequent  experience,  however,  has  shown  that  the  urine  in  many 
other  diseases  gives  an  identical  colour  with  the  sulphanilic  acid  solu- 
tion ;  moreover,  the  reaction  is  not  constant  in  cases  of  typhoid,  and 
hence  cannot  be  regarded  as  of  much  diagnostic  value. 

ADVENTITIOUS  PIGMENTARY  SUBSTANCES. 

Rhubarb  and  Senna  cause  the  urine  of  persons  who  take  these 
drugs  to  appear  reddish  or  brownish  in  colour,  owing  to  the  presence 
in  it  of  chrysophanic  acid  which  is  derived  from  them.  The  addition 
of  a  little  liquor  potassae  develops  a  distinct  red  colour.  Santonin 
colours  the  urine  yellow,  which  changes  to  red  on  the  addition  of  an 
alkali,  the  colour  not  being  diminished  by  boiling.  If,  after  the  addi- 
tion of  the  alkali,  the  urine  is  shaken  with  a  little  amyl  alcohol,  the 
colouring  matter  due  to  santonin  is  dissolved  by  the  alcohol,  but  not 
if  it  be  due  to  rhubarb  or  senna. 

Fruits,  such  as  bilberries,  and  vegetables,  such  as  beetroot,  impart 
an  adventitious  coloration  to  the  urine  of  those  who  eat  them. 

Carboluria  occurs  in  cases  of  carbolic  acid  poisoning.  When 
first  voided  the  urine  will  probably  be  greenish  in  hue ;  on  standing, 
it  darkens  and  eventually  may  become  black,  due  to  oxidation  of 
hydrochinon,  a  derivative  of  phenol.  In  carboluria,  ether  sulphates 
are  present  in  excess  at  the  expense  of  the  metallic  sulphates;  there- 
fore, after  acidulation  of  such  urine  with  a  few  drops  of  acetic  acid, 
the  addition  of  a  solution  of  barium  chloride  produces  only  a  faint 
turbidity  instead  of  a  dense  precipitate,  as  is  the  case  when  normal 
urine  is  similarly  treated. 

Salicylates  and  Salol. — The  addition  of  a  few  drops  of  a  solution 
of  ferric  chloride  to  the  urine  of  patients  who  are  taking  these  drugs 
produces  a  violet  coloration,  which  is  not  materially  changed  either  by 
boiling  or  by  standing.  The  administration  of  these  drugs  in  excess 
causes  the  freshly  voided  urine  to  appear  greenish,  due  to  the  same 
cause  as  in  carbolic  acid  poisoning.  It  is  to  be  remembered  that  urine 
from  patients  who  are  taking  salicylates  reduces  cupric  salts. 

Iodides  and  Iodoform. — Urine  from  patients  who  are  being  treated 
with  these  drugs  develops,  on  the  addition  of  fuming  nitric  acid,  a 
reddish  colour  which  is  due  to  the  liberation  of  free  iodine.  In  testing 
for  albumin,  when  this  coloration  appears  above  the  layer  of  nitric 


INORGANIC  CONSTITUENTS, 


387 


acid,  it  might  be  mistaken  for  an  excess  of  some  chromogen ;  by 
shaking  the  urine  (after  the  addition  of  the  acid)  with  a  little  chloro- 
form it  dissolves  the  free  iodine,  which  imparts  to  it  a  rose  colour. 

Bromides. — The  addition  of  chlorine  water  to  the  urine  of  patients 
who  are  taking  these  drugs  liberates  the  bromine  from  its  combina- 
tions; if  the  urine  is  then  shaken  with  a  little  chloroform  the  free 
bromine  is  dissolved  out  of  the  urine  and  the  chloroform  is  coloured 
yellow.  This  test  is  not  successful  unless  there  is  a  considerable 
quantity  of  a  bromide  present. 

Copaiba. — The  urine  voided  by  patients  who  are  taking  this  drug 
develops  a  red  colour  on  the  addition  of  a  little  strong  hydrochloric 
acid  ;  on  heating,  the  colour  changes  to  violet.  The  odour  of  the  drug 
will  also  pervade  the  urine  and,  as  previously  stated,  it  will  yield  a 
cloud  when  tested  with  nitric  acid  which  might  be  mistaken  for 
albumin ;  the  cloud  disappears  when  heat  is  applied. 

INORGANIC  CONSTITUENTS. 

Chlorides. — Hydrochloric  acid  is  present  in  urine  chiefly  as  sodium 
chloride,  of  which  from  10  to  15  grammes  are  daily  excreted  by  the 
healthy  adult,  together  with  small  amounts  of  the  equivalent  salts 
of  potassium,  ammonium,  calcium,  and  magnesium.  The  sodium 
chloride,  being  almost  entirely  derived  from  the  common  salt  which  is 
contained  in  food,  obviously  varies  with  the  quantity  of  food  which  is 
eaten  ;  during  starvation,  or  when  but  little  table  salt  is  ingested, 
chlorides  are  only  sparingly  present  in  the  urine.  In  fevers,  in  patho- 
logical processes  which  are  accompanied  by  exudation — as  croupous 
pneumonia  and  pleurisy  with  effusion — in  morbid  conditions  of  the 
stomach  that  are  attended  by  excess  of  hydrochloric  acid  secretion,  in 
anaemia,  in  chronic  plumbism  and  in  rickets,  the  urine  is  deficient  in 
chlorides.  On  the  other  hand,  during  the  absorption  of  exudations,  in 
diabetes  insipidus,  and  in  a  few  other  morbid  conditions,  chlorides  may 
be  present  in  excess ;  as  much  as  from  25  to  50  grammes  in  the 
twenty-four  hours  have  been  discovered. 

Test. — If  a  drop  of  nitric  acid  be  added  to  a  couple  of  cc.'s  of  urine 
in  a  test-tube  (to  prevent  precipitation  of  phosphates),  and  then  a  few 
drops  of  a  solution  of  silver  nitrate,  a  white  precipitate  falls.  With 
normal  urine  the  precipitate  is  usually  thick  and  curdy,  but  in  certain 
pathological  conditions  it  is  often  sparse,  causing  merely  a  slight 
cloudiness ;  it  is  soluble  in  ammonia,  but  is  insoluble  in  nitric  acid. 

Estimation  of  Chlorides. — To  a  measured  quantity  of  urine,  acidu- 
lated with  nitric  acid,  a  known  quantity  of  silver  nitrate  (which  must 
be  in  excess)  is  added.    The  precipitated  silver  chloride  is  filtered 
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off  and  a  ferric  salt  is  added  to  the  filtrate,  which  is  then  titrated  with 
a  standard  solution  of  potassium  sulphocyanide.  The  excess  of  silver 
nitrate  in  the  filtrate  is  precipitated  as  silver  sulphocyanide ;  when  all 
the  silver  nitrate  is  thrown  down,  the  potassium  sulphocyanide  indi- 
cates this  by  striking  a  red  colour  with  the  ferric  salt.  The  excess  of 
silver  niti-ate  thus  ascertained,  is  deducted  from  the  quantity  originally 
added  ;  the  remainder  indicates  the  quantity  of  silver  nitrate  that  i& 
necessary  to  precipitate  the  hydrochloric  acid  present  in  the  urine. 

Sulphates. — Almost  all  the  sulphur  which  is  present  in  the  urine 
is  derived  fi-om  proteid  metabolism,  and  about  80  per  cent,  of  it  is 
excreted  in  the  fully  oxidised  form,  i.e.  as  sulphuric  acid.  A  small 
proportion,  about  one-fifth,  occurs  in  less  oxidised  forms,  such  as 
cystin  and  sulphocyanides,  along  with  other  bodies,  the  exact  nature 
of  which  is  not  fully  understood.  In  the  healthy  adult  about  two 
grammes  of  sulphuric  acid  are  daily  excreted  in  the  form  of  sulphates, 
which  are  of  two  distinct  kinds:  (i)  simple  metallic  sulphates,  which 
constitute  nine-tenths  of  the  total  amount,  and  (2)  ether-sulphates,  in 
which  the  sulphuric  acid  is  conjugated  with  certain  aromatic  substances,, 
such  as  phenyl,  indoxyl  and  skatoxyl,  the  conjugated  acid  appearing 
in  the  urine  in  combination  with  bases,  chiefly  as  potassium  ether 
sulphates. 

For  diagnostic  purposes,  variations  in  the  amount  of  simple  metallic 
sulphates  in  urine  are  of  little  value  ;  increase  in  the  relative  proportion 
of  ether-sulphates,  however,  indicates  an  excess  of  proteid  putrefaction 
in  the  intestines.    See  page  383. 

The  presence  of  simple  sulphates  is  recognised  by  adding  a  few 
drops  of  acetic  acid  to  a  little  uiine  in  a  test-tube  (in  order  to  prevent 
precipitation  of  phosphates),  followed  by  some  solution  of  barium  chlo- 
ride; a  white  precipitate  of  barium  sulphate  is  formed.  The  presence  of 
ether-sulphates  is  demonstrated  by  adding  excess  of  barium  chloride  to 
the  urine,  which  is  then  filtered  (through  close-textured  filter-paper), 
and  the  filtrate,  after  being  well  acidulated  with  hydrochloric  acid,  is 
boiled.  The  conjugated  sulphuric  acid  is  set  free,  and,  combining  with 
the  barium  that  is  present  in  excess,  falls  as  barium  sulphate. 

Phosphates. — Most  of  the  phosphoric  acid  in  urine  is  derived 
from  the  food  that  is  eaten ;  a  small  proportion  is  furnished  by  the  pro- 
teid molecule  of  the  tissue-cells,  especially  of  those  of  nerve-tissue.  The 
phosphoric  acid  amounts  to  from  2  to  3  grammes  in  the  twenty-four 
hours,  and  exists  in  combination  with  the  alkalies — chiefly  sodium,  and 
in  lesser  amount  with  the  alkaline  earths — calcium  and  magnesium. 
Phosphoric  acid  forms  acid,  neutral  and  basic  salts  j  the  first  named 
turns  blue  litmus-paper  red,  and  the  last  turns  red  litmus-paper  blue. 
All  the  phosphates  of  the  alkalies  are  soluble  in  urine,  as  are  also  the 
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acid  phosphates  of  the  alkaline  earths;  the  neutral  and  basic  phos- 
phates of  the  alkaline  earths  are  much  less  soluble,  especially  the 
latter. 

Excess  of  phosphates  is  often  met  with  in  the  urine  from  cases  of 
nervous  disease,  which  may  be  purely  functional,  such  as  neurasthenia; 
such  excess,  however,  does  not  necessarily  indicate  increased  excretion 
of  phosphoric  acid. 

Tests.— If  ammonia  is  added  to  clear  urine  the  earthy  phosphates 
are  thrown  down  as  a  flocculent  precipitate.  If  the  precipitate  is 
filtered  off  and  the  filtrate  is  acidulated  with  acetic  acid,  the  presence 
of  the  alkaline  phosphates  is  shown,  on  the  addition  of  a  few  drops  of 
a  dilute  solution  of  ferric  chloride,  by  the  formation  of  a  yellowish-white 
precipitate  due  to  the  formation  of  ferric  phosphate. 

SEDIMENTS  AND  MICROSCOPICAL  EXAMINATION  OF 

THE  URINE. 

UNORGANISED  SEDIMENTS. 

Uric  Acid  does  not  exist  in  the  free  state  in  normal  urine,  but  under 
certain  conditions  it  may  be  deposited  as  orange-red  crystals.  These 
crystals  are  usually  large  enough  to  be  seen,  by  the  naked  eye ;  they  look 
like  grains  of  cayenne  pepper  as  they  lie  at  the  bottom  or  adhere  to  the 
sides  of  the  urine  glass.  Rarely,  they  are  too  small  to  be  seen  without 
the  microscope,  and  occasionally  are  almost  colourless. 

Recognition. — Under  the  microscope  the  crystals  are  seen  to  vary 
in  form.  Typically  lozenge-  or  Avhetstone-shaped,  they  may  appear  as 
hexagonal  plates,  or  present  a  rough  resemblance  to  "  dumb-bells " ; 
sometimes  single,  they  are  often  aggregated,  forming  stars,  fan-shaped 
figures,  or  rosettes  (Fig.  217). 

Tests. — I.  The  crystals  are  dissolved  by  liquor  potassse  or  other 
alkali,  and  reprecipitated  in  hexagonal  plates  by  excess  of  hydrochloric 
or  acetic  acid. 

2.  They  are  the  only  urinary  crystals  that  invariably  show  colour 
under  the  microscope. 

3.  The  murexide  test. — Place  some  crystals  of  uric  acid  in  a  porce- 
lain dish,  add  a  drop  or  two  of  strong  nitric  acid,  and  dissolve  the 
crystals  by  gentle  heat,  which  is  maintained  until  the  deposit  is  dry. 
When  cool,  touch  the  yellowish-red  residue  with  a  drop  of  dilute  liquor 
ammonise,  when  a  purple-red  appears,  which  on  the  addition  of  a  drop 
of  liquor  potassse,  becomes  more  blue. 

4.  A  uric  acid  sediment  is  not  dissolved  on  heating  the  urine — a 
distinction  from  urates. 
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5.  It  is  not  dissolved  by  acetic  acid— a  distinction  from  phosphates. 

6.  When  boiled  for  some  time  with  cupric  sulphate  and  liquor 
potassae,  uric  acid  partially  reduces  the  copper  salt  to  cuprous  oxide. 
This,  as  a  fallacy  in  testing  for  sugar,  has  been  already  mentioned. 
On  the  other  hand,  when  boiled  with  a  solution  of  picric  acid  and 
potash,  uric  acid,  unlike  creatinin,  does  not  darken  the  colour  of  the 
solution. 

Clinical  Import.— Healthy  urine,  after  long  standing,  deposits  uric 
acid ;  if  the  deposition  occurs  immediately  after  the  urine  is  passed,  it 
suggests  the  probable  formation  of  calculi  in  some  part  of  the  urinary 
passages. 


Fig.  217.— Forms  of  Uric  Acid.  1,  Rhombic  plates ;  2,  Whetstone  forms  ;  3,  Quadrate  forms  ; 
4,  5.  Prolonged  into  Points ;  6,  8,  Rosettes  ;  7,  Pointed  bundles ;  g,  Barrel  forms  precipi- 
tated by  adding  hydrochloric  acid  to  the  urine.   (Landois  and  Stirling.) 

The  daily  excretion  of  uric  acid  is  much  increased  in  leuksemia, 
after  an  attack  of  gout,  in  certain  diseases  of  the  liver,  and  in  scurvy. 
It  is  diminished  during  the  paroxysm  of  gout. 

Amorphous  Urates.  — A  loose,  reddish  deposit,  composed  of 
amorphous  urates,  consisting  chiefly  of  sodium  quadri-urate,  along  with 
small  amounts  of  the  equivalent  salts  of  potassium,  ammonium  and 
calcium,  is  the  most  common  of  all  urinary  sediments.  Its  colour,  due 
to  the  affinity  of  uroerythrin  for  uric  acid  and  its  combinations,  varies 
from  fawn  to  pink,  according  to  the  density  of  the  urine ;  deep-coloured 
urines  of  high  specific  gravity  deposit  a  red  brick-dust-like  sediment. 
In  children  urates  are  often  white,  producing  the  "white-like-milk" 
urine.  A  purplish  film  or  bloom  is  frequently  seen  on  the  surface  and 
sides  of  the  urine,  which  is  highly  characteristic  of  amorphous  urates. 
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Urine  containing  an  excess  of  amorphous  urates  is  clear  when  passed ; 
the  muddiness  appears  on  cooling. 

Micro-chemical  Characters.— (i.)  Under  the  microscope  the  deposit 
is  seen  to  consist  of  minute  granules,  sometimes  closely  aggregated;  if 
adherent  to  mucous  shreds,  some  resemblance  to  granular  casts  is  pro- 
duced, but  the  variable  breadth  and  the  irregular  and  indistinct  contour 
of  such  agglomerations  serve  to  distinguish  them  from  true  casts  (see 
Fig.  223). 

(2.)  The  deposit  at  once  disappears  on  warming  the  urine.  By 
this  test  the  white  urates  of  childhood  are  easily  distinguished  from 
phosphates. 

(3.)  Crystals  of  uric  acid  may  be  obtained  from  urates  not  only  by 


Fig.  218.— Urate  of  Soda. 


the  addition  of  an  acid,  but  also  by  simply  treating  the  deposit  with 
warm  water,  for  uric  acid  is  present  in  such  loose  combination  as  to  be 
easily  detached  from  its  bases — the  quadri-urates  being  split  up  into 
bi-urates  and  free  uric  acid. 

(4.)  The  sediment  reacts  to  the  murexide  test. 

Clinical  Import. — A  deposit  of  urates  is  met  with  in  a  large  number 
of  organic  and  functional  diseases,  especially  when  there  is  pyrexia, 
e.g.  in  pneumonia  and  in  rheumatic  fever.  In  health,  anything  (such 
as  sweating  or  fasting)  that  concentrates  the  urine  tends  to  cause  a 
deposit.  The  urine  is  often  heavily  loaded  with  urates  in  cirrhosis  of 
the  liver. 

Crystallised  Urates.— (i  )  Urate  of  Soda.    This  somewhat 

rare  spontaneous  deposit  is  seen  under  the  microscope  to  consist  of 
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irregular  spheres,  either  simple  or  furnished  with  spiny  projections. 
Sodium  urate  is  frequently  deposited  within  the  bladder,  and  is  thus 
liable  to  cause  irritation  of  its  mucous  membrane  and  of  that  of  the 
urethra.  The  acicular  crystals  of  sodium  bi-urate  met  with  in  gouty 
concretions  are  never  deposited  spontaneously  from  urine. 

(2.)  Urate  of  Ammonia,  the  only  urate  found  in  alkaline  urine, 
IS  sometimes  precipitated  along  with  phosphates  in  ammoniacal  urine.' 
It  is  generally  whitish  in  colour.  Under  the  microscope  globular 
masses  or  "  thorn-apple  "  spherules,  or  sometimes  minute  slender  dumb- 


FlG.  219.— Urate  of  Ammonium,  Sediment  in  Alkaline  Fermentation,   (v.  Jaksch.) 

bells,  are  seen.  Being  opaque,  they  appear  dark  coloured  by  trans- 
mitted light. 

An  Oxalate  of  Lime  deposit,  usually  very  scanty,  can  be  recognised 
by  the  naked  eye  as  a  fine  powder  or  a  silvery  line  on  the  top  of  a 
delicate  cloud  of  mucus — the  "powdered-wig  "  looking  sediment.    If  a 


Fig.  220.— Oxalate  of  Lime  from  Sediment  in  a  Case  of  Cystitis  and  Pyelonephritis,   (v.  Jaksch.) 

specimen  of  urine  which  yields  a  deposit  of  oxalate  of  lime  is  allowed 
to  stand  in  a  urine  glass,  white  lines  appear  on  the  sides  of  the  glass, 
as  though  it  were  scratched ;  the  lines  are  due  to  linear  deposition  of 
crystals.  Most  frequently  met  with  in  acid  urines,  the  crystals  are 
sometimes  seen  in  neutral  or  in  faintly  alkaline  urine,  and  occasionally 
alongside  crystals  of  the  triple  phosphate. 

Eecognition. — Oxalate  of  lime  crystals  occur  in  two  forms  :  (i.)  The 
commoner  are  octahedra,  looking  like  square-folded  envelopes  j  more 
rarely  they  appear  as  quadrilateral  columns  with  pyramidal  ends. 
(2.)  Occasionally  dumb-bell  shapes  are  seen,  which  much  more  closely 
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resemble  real  dumb-bells  than  the  "  dumb-bell "  shaped  crystals  of  uric 
acid.  Oxalate  of  lime  crystals  often  show  a  tendency  to  form  micro- 
scopic concretions. 

Tests.  (i.)  Oxalate  of  lime  is  insoluble  in  acetic  acid  and  in  alkalies, 

but  is  soluble  in  hydrochloric  acid.    (2.)  The  form  of  the  crystals  is 


FIG.  221.— Triple  Phosphate  Crystals  from  Sediment  in  a  case  of  Chlorosis,   (v.  Jaksch.) 

characteristic,  so  that  only  exceptionally  can  they  be  mistaken  for 
other  crystals.  Sometimes  very  small  crystals  of  the  triple  phosphate 
resemble  the  octahedra  of  oxalate  of  lime  ;  a  drop  of  acetic  acid  quickly 
dissolves  the  former,  but  leaves  the  latter  unchanged.  Sometimes,  when 
of  large  size  and  bile-stained,  they  present  a  superficial  likeness  to 
uric  acid  crystals. 


Fio.  222. — Stellar  Phosphates. 


Clinical  Import. — Deposits  of  oxalate  of  lime  are  often  found  in  the 
urine  of  healthy  persons,  especially  after  a  meal  containing  rhubarb, 
tomatoes,  &c.  When  constant  and  large,  they  point  to  impaired 
digestion,  to  debility  or  a  depressed  condition  of  the  nervous  system. 
The  crystals  are  also  met  with  in  catarrhal  jaundice,  in  diabetes 
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mellitus,  in  convalescence  from  some  diseases,  especially  typhus,  and 
in  paroxysmal  hsemoglobinuria. 

Earthy  Phosphates.— IJrine  which  deposits  amorphous  phosphates 
is  usually,  but  not  always  alkaline ;  it  may  be  neutral  or  even  feebly 
acid.  On  gently  heating  in  a  test-tube  clear  urine  which  contains  an 
excess  of  phosphates,  it  becomes  turbid  and  clears  again  on  cooling; 
but  if  the  urine  is  boiled  a  chemical  change  occurs,  and  the  turbidity 
does  not  vanish  on  cooling.  In  either  case  a  drop  of  acetic  acid  at  once 
dissipates  the  turbidity,  showing  the  absence  of  albumin.  Earthy 
phosphates  form  the  ordinary  bulky  white  sediment  of  ammoniacal 
urine,  being  often  mixed  with  mucus  and  pus. 

The  earthy  phosphates  are  the  triple  phosphates  and  the  phosphates 
of  calcium  and  magnesium. 

1.  The  Triple  or  the  Aramonio-Mag-nesian  phosphate  forms 

a  white  sparkling  crystalline  deposit ;  the  crystals  stud  the  sides  of  the 
urine  glass  and  make  an  iridescent  scum  on  the  surface.  The  ordinary 
form  is  a  triangular  prism  with  bevelled  ends,  presenting,  however, 
many  modifications ;  they  are  the  largest  of  urinary  crystals.  Star- 
shaped  feathery  crystals  are  also  sometimes  seen. 

2.  Phosphate  of  Lime  occurs  in  two  forms :  (a.)  An  amorphous 
white  flocculent  deposit,  showing  under  the  microscope  small  pale 
granules  associated  with  crystals  of  the  triple  phosphate.  The  urine, 
always  alkaline,  often  has  an  iridescent  film  on  its  surface.  The 
amorphous  phosphate  may  be  present  in  the  alkaline  urine  passed 
shortly  after  a  meal. 

(b.)  Crystalline  Phosphate  of  Lime  or  Stellar  Phosphate.— The 
crystals  appear  as  rods,  wedge-shaped  or  conical ;  they  may  be  grouped 
together  so  as  to  form  circular  rosettes  or  sheaf-like  bundles  (Fig.  222). 
Such  a  deposit  is  rare,  and  generally  accompanies  some  grave  disorder, 
though  exceptionally  it  is  met  with  in  good  health. 

Carbonate  of  Lime  is  a  very  rare  deposit  in  human  urine.  It 
occurs  in  small  spheres  or  dumb-bell  shapes,  and  very  rarely  in  stars, 
made  up  of  thin  acicular  prisms.  It  dissolves,  with  effervescence,  in 
acetic  acid. 

ORGANIC  DEPOSITS. 

Blood-Corpuscles. — Their  appearance  and  the  duration  of  their 
visibility  vary  with  the  density  and  the  reaction  of  the  urine.  In  an 
acid  urine  of  normal  specific  gravity,  the  red  discs  are  easily  recognised 
by  their  characteristic  biconcave  shape,  and  by  their  colour — which 
however,  is  paler  than  in  pure  blood ;  they  may  remain  unaltered  for 
several  days.  In  a  urine  of  low  density  they  lose  their  central  depres- 
sion and  become  spherical ;  and  when  the  specific  gravity  is  very  low. 
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or  if  the  urine  be  ammoniacal,  they  often  disappear  very  speedily. 
In  highly  concentrated  urine  the  concavity  is  marked,  the  corpuscle 
shrinks  and  assumes  a  crenate  or  horse-chestnut  shape.  Sometimes 
(especially,  it  is  said,  when  the  bleeding  is  from  the  kidneys)  the 
corpuscles  exhibit  amoeboid  movements— throwing  out  and  drawing 
in  processes.  Only  exceptionally,  as  when  there  is  a  considerable 
hemorrhage  from  the  bladder,  are  they  seen  in  rouleaux;  as  a  rule 
they  are  discrete.  They  are  distinguished  from  other  bodies  by  their 
feeble  refractive  power,  their  fine  delicate  outline,  and  by  the  absence 
of  a  nucleus. 

Mucous  and  Pus  Corpuscles  are  spherical  cells  slightly  larger 
than  a  red  blood  disc;  they  closely  resemble  white  blood-corpuscles.  The 
Mucous  corpuscle,  usually  ill-defined  and  granular,  often  contains  a 
simple  nucleus ;  every  grade  is  seen  between  it  and  an  epithelial  cell. 

The  Pus  corpuscle  exhibits  a  multiple,  usually  a  tripartite,  nucleus 
after  the  addition  of  a  drop  of  acetic  acid. 

Both  mucous  and  pus  corpuscles  are  rapidly  dissolved  by  caustic 
alkalies  ;  hence  if  a  portion  of  the  glairy  mass  found  in  ammoniacal 
urine  be  put  under  the  microscope,  no  pus  cells  are  visible,  or  only  a 
few  black  dots,  the  remnants  of  their  nuclei. 

To  distinguish  pus  from  round  epithelial  cells,  add  a  few  drops  of  a 
solution  of  iodine  in  iodide  of  potassium,  when  they  turn  a  mahogany 
brown ;  epithelial  cells  turn  a  pale  yellow  colour. 

Epithelium.— From  the  healthy  genito-urinary  passages  of  the 
male  but  few  epithelial  cells  can  be  detected  in  the  urine,  but  in 
the  female  squamous  cells  from  the  vagina  are  almost  constantly 
present.  In  disease,  epithelium  from  all  parts  of  the  passages  may 
be  seen.  The  slight  differences  which  normally  exist  between  the  cells 
from  different  parts  of  the  renal  tubules,  or  between  those  of  the  pelvis, 
ureter  and  bladder,  can  rarely  be  made  out  after  the  cells  have  soaked 
in  the  urine  ;  the  source  is  determined  by  the  prevailing  type  of  cell,  by 
the  presence  or  absence  of  casts,  and  by  the  accompanying  symptoms. 
It  is  impossible  to  say  whether  a  particular  renal  cell  comes  from  a 
convoluted  or  from  a  collecting  tubule ;  this,  however,  is  of  little  prac- 
tical importance,  for  it  is  rare  for  an  inflammatory  process  to  be 
limited  to  such  a  restricted  portion  of  kidney.  The  following  three 
varieties  of  epithelium  may  be  easily  distinguished. 

I.  Bound  Cells  with  a  well-defined  single  nucleus  may  come  from 
(a)  the  urinary  tubules,  especially  their  convoluted  portions;  or  (b) 
from  the  lower  layers  of  the  mucous  membrane  of  the  pelvis,  ureter 
and  bladder.  They  are  larger  than  leucocytes,  and  the  nucleus  being 
usually  visible  without  reagents,  is  thus  distinguished  from  the 
multiple  nucleus  of  a  pus  cell,  which  requires  acetic  acid  before  it 
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appears.  In  diseased  conditions  the  renal  epithelial  cells  may  be 
wasted  or  broken  up  into  amorphous  granular  matter,  or  they  may 
contain  oil  globules. 

2.  Columnar  Epithelium.— Cylindrical,  tailed  and  spindle  cells,  with 


Fio.  223.— Casts  of  Urates,  from  a  Case  of  Emphysema,   (v.  Jaksch.) 


well-defined  nuclei,,  are  mainly  derived  from  the  pelvis,  ureter,  or 
urethra.  Epithelium  from  the  pelvis  of  the  kidney  is  never  found  in 
healthy  urine;   its  presence  always  indicates  irritation  of  that  part. 


Fig.  224.— Epithelial  Casts.   (From  a  case  under  Dr.  Harris— drawn  by  Dr.  Fothergill.) 

Many  of  the  pelvic  cells  closely  resemble  cancer  cells,  but  the  latter 
are  usually  more  numerous,  larger,  and  more  perfect  than  the  former. 
The  diagnosis,  however,  between  cancer  and  calculous  disease  of  the 
kidney  is  more  reliably  based  on  other  symptoms. 
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3  Sduamous  Epithelium  comes  from  the  bladder  or  vagina ;  it  con- 
sists of  large  irregular-shaped  cells,  each  containing  a  simple  nucleus. 
Those  from  the  vagina  are  larger  and  more  apt  to  occur  in  flakes  than 
the  cells  from  the  bladder. 

Casts  are  composed  of  an  albuminous  material  which  escapes  from 
the  capillaries,  and  solidifies  in  the  tubules,  of  which  it  forms  moulds ; 
in  these  moulds,  or  casts,  are  entangled  any  loose  cells  or  other  elements 
that  may  be  present ;  the  moulds  then  contract,  pass  along  the  tubule 
to  the  pelvis  of  the  kidney,  and  thus  escape  with  the  urine.  The>ize 


Fio.  225.— Granular  and  Hyaline  Casts.   (From  a  case  under  Dr.  Harris- 
drawn  by  Dr.  Father  gill.) 

of  the  casts,  and  the  presence  or  absence  in  them  of  various  elements, 
are  points  by  which  they  are  classified. 

1.  Epithelial  Casts. — Sometimes,  as  in  scarlet  fever,  the  renal 
cells  are  simply  heaped  together  in  the  form  of  a  cylinder ;  but  more 
commonly  the  cast  is  composed  of  coagulable  material  containing 
epithelial  cells. 

2.  Blood  Casts.— Here  also  red  or  white  corpuscles  may  amalgamate 
to  form  a  cast,  but  more  frequently  they  are  found  irregularly  studding 
a  fibrinous  mould.  "When  composed  of  white  blood -corpuscles  they 
resemble  pus  casts ;  the  latter  are  occasionally  seen  in  abscess  of  the 
kidney. 

The  presence  of  the  above  cell-formed  casts  (i  and  2)  in  the  urine 
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points  to  acute  nephritis  or  to  an  acute  exacerbation  of  a  long-existing 
nephritis.  ° 

3.  Granular  Casts  arise  mostly  from  the  destruction  of  epithelial 
and  blood  cells.  Their  colour  varies  from  a  yellowish  white  to  a 
brownish  red  ;  their  size  and  contour  also  vary,  and  they  often  occur  in 
broken  pieces  with  sharp  edges;  they  are  studded  with  granules,  some- 
times very  fine,  sometimes  very  coarse.  When  there  are  but  few  and 
very  fine  granules  the  transparent  hyaline  mould  is  visible,  but  when 
the  granules  are  numerous  the  cast  looks  dark  and  opaque.  The  dark 
coarsely  granular  casts  are  generally  about  inch  in  diameter. 
Sometimes  blood  discs  or  fat  drops  are  seen  on  their  surface. 

These  casts  are  significant  of  an  inflammatory  process  going  on 
in  the  kidney.  They  are,  however,  found,  though  very  rarely,  in  the 
urine  of  cyanotic  induration  of  the  kidney. 

4.  Hyaline  Casts  are  glassy-looking,  often  with  ill-defined  contour, 
and  are  sometimes'too  transparent  to  be  seen  without  the  addition 
of  a  coloured  fluid,  such  as  a  watery  solution  of  iodine,  magenta,  or 
aniline  violet.  They  vary  in  length ;  they  are  from  3^  to  of  an 
inch  in  width.  Sometimes  they  show  a  tendency  to  branch  at  their 
ends;  occasionally  their  contour,  instead  of  being  straight,  is  wavy. 
Sometimes  homogeneous  throughout  and  free  from  deposits,  they  more 
commonly  have— (i)  a  few  epithelial  cells,  normal,  containing  oil  drops, 
or  converted  into  granules,  on  their  surface;  or  (2)  a  few  red  blood 
discs  or  leucocytes ;  or  (3)  possibly  a  few  crystals,  as  of  oxalate  of  lime, 
are  seen  studding  their  surface. 

Darker-looking  hyaline  casts  are  sometimes  called  "  waxy  "  ;  they 
are  solid-looking  and  highly  refractive ;  some  are  very  long,  others  are 
represented  by  short  and  broad  fragments,  which  are  often  cleft  and 
broken.  They  may  be  quite  homogeneous  or  covered  with  various 
elements.  Occasionally  they  react  to  the  albuminoid  test,  but  often  do 
not  even  when  the  kidneys  are  lardaceous  ;  they  may  give  the  albumi- 
noid reaction  through  changes  produced  by  a  long  duration  in  the 
urinary  passages.  The  above  casts,  hyaline  and  waxy,  are  found  in 
every  variety  of  nephritis. 

5.  Fatty  Casts  are  transparent  or  dark  granular  casts,  which  are 
dotted  over  with  minute  oil  drops.  Sometimes  the  oil  particles  are 
collected  into  dark  cylindrical  masses,  and  from  their  surface  radiating 
needles  (composed  of  salts  of  the  higher  fatty  acids)  are  occasionally 
seen  to  project  (Fig.  226). 

6.  "  Cylindroida  "  are  long,  ribbon-shaped  forms,  of  variable  breadth 
and  contour,  which  have  been  found  in  the  urine  of  scarlet  fever,  also 
sometimes  in  other  cases  of  nephritis.  They  are  probably  mucoid  in 
nature,  and  are  of  no  diagnostic  importance. 
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Cylindrical  forms  composed  of  aggregated  amorphous  urates,  phos- 
phates, or  hffimatoidin  crystals  are  occasionally  met  with  both  in  adults 
and  in  children,  but  especially  in  the  urine  of  new-born  babes. 

The  Clinical  Significance  of  Oasts.— Normal  urine  is  free  from  casts, 
though  very  exceptionally  a  few  small  hyaline  ones  may  be  found ;  the 
presence  of  many  hyaline  casts  points  to  a  severe  disturbance  of  the 
general  circulation  or  to  some  kidney  irritation,  but  not  necessarily 
to  disease  of  the  kidneys.  It  is  difficult  to  form  an  accurate  estima- 
tion of  the  condition  of  the  kidneys  merely  from  a  study  of  the  casts 
passed  in  the  urine ;  still  a  knowledge  of  the  prevailing  type— whether 
granular  or  fatty,  for  example — is  of  considerable  assistance  in  making 


Fig.  226.— Fatty  Casts  showing  Crystals.   (From  a  case  under  Dr.  Harris — 
drmvn  by  Dr.  Fothergill.) 

a  diagnosis.  Specimens  of  urine  passed  on  different  days  must  be 
repeatedly  examined  before  a  correct  judgment  can  be  formed  as  to 
the  prevailing  types.  Epithelial  and  blood  casts  with  a  plentiful 
desquamation  of  renal  epithelium  point  to  an  acute  inflammation  of 
kidney  structure ;  oil  drops  in  the  epithelium  or  scattered  over  hyaline 
casts  indicate  that  a  fatty  change  is  going  on  in  the  kidney.  Hyaline 
casts  are  met  with  in  both  recent  and  old  cases  of  nephritis ;  large 
hyaline  casts  suggest  that  the  renal  tubules  have  become  widened 
through  loss  of  their  epithelium ;  they  are  found  in  association  with 
granular  casts  in  chronic  cases,  also  in  the  terminal  period  of  acute 
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scarlatinal  nephritis.  Casts  are  abundant  in  acute  parenchymatous 
nephritis,  less  abundant  in  chronic  parenchymatous  nephritis,  and  are 
usually  scanty  in  lardaceous  disease ;  in  congestion  of  the  kidney  also 
there  are  very  few.  In  obscure  cases  of  bloody  or  purulent  urine 
the  presence  of  casts  suggests  a  renal  element  in  the  causation  of  the 
blood  or  pus. 

^  In  the  large  majority  of  cases  when  casts  are  found,  the  urine  con- 
tains albumin  ;  exceptionally,  it  cannot  be  detected  by  the  most  delicate 
tests.  Thus,  sometimes  in  passive  renal  congestion  from  mitral  disease, 
small  hyaline  casts,  with  or  without  granules,  are  found  when  albumin 
is  absent.  In  chronic  Bright's  disease  albumin  may  temporarily 
disappear,  and  yet  casts  may  be  found  in  the  deposit,  just  as  in  the 
convalescence  from  acute  Bright's  disease  after  the  disappearance  of 
albumin.  In  icterus,  too,  as  already  stated  (see  p.  382),  casts  are 
frequently  present ;  a  trace  of  albumin  may  also  be  present. 

Diagnosis. — As  a  rule,  casts  are  easily  recognised;  occasionally  one 
of  the  following  forms  may  be  mistaken  for  a  cast : — 

(i.)  Mucous  coagula  studded  with  urates  may  resemble  granular  or 
fatty  hyaline  casts  (see  Fig.  223). 

(2.)  In  spermatorrhoea,  hyaline  cylindrical  forms  (which  enter 
the  prostatic  part  of  the  urethra  from  the  vasa  deferentia  and  seminal 
tubes)  may  be  present.  They  are  distinguished  by  their  greater  size 
(being  twenty  or  thirty  times  wider  than  kidney  casts),  and  by  the 
absence  of  albuminuria,  and  of  other  renal  symptoms. 

(3.)  Cylindrical  collections  of  micrococci,  found  when  a  septic 
pyelitis  affects  the  kidney  substance,  may  resemble  granular  casts,  but 
the  micrococci  resist  reagents,  such  as  liq.  potassae  or  nitric  acid.  The 
dotting  also  is  very  fine  and  evenly  distributed ;  it  is  much  more 
regular  than  in  the  granular  cast. 

(4.)  In  new-born  children,  and  occasionally  in  adults,  cylindrical 
masses  of  urate  of  ammonia  may  be  seen  in  the  urine.  They  are  soon 
dissolved  by  a  drop  of  acetic  or  hydrochloric  acid,  and  are  replaced  by 
crystals  of  uric  acid. 

Search  for  Casts. — The  specimen  of  urine  should  be  fresh,  for  if 
twenty-four  hours  old,  all  the  casts  may  have  been  dissolved. 

When  it  has  stood  for  a  few  hours  in  a  conical  vessel,  the  sediment 
should  be  examined.  If,  owing  to  the  density  of  the  urine,  casts  are 
deposited  slowly,  dilution  of  the  urine  will  facilitate  their  descent.  In 
order  to  exclude  the  action  of  air  on  the  sediment,  the  conical  glasses 
in  which  the  urine  is  put  to  settle  should  have  ground-glass  covers  to 
fit  their  own  ground  upper  edges. 

The  urine  should  be  decanted,  and  the  deposit  dropped  on  to  a 
slide,  or,  without  decanting,  a  little  of  the  deposit  may  be  withdrawn 
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by  a  pipette ;  it  is  very  important  that  the  pipette  should  be  quite 
clean. 

Oasts  may  be  present  when  there  is  little  or  even  no  deposit  appre- 
ciable to  the  naked  eye,  and,  exceptionally,  in  the  absence  of  albumin. 
In  rare  cases  albumin  may  be  present  in  large  quantity,  and  yet  no 
casts  can  be  found. 

The  search  for  casts  is  always  greatly  facilitated,  and,  indeed,  in 
some  instances  can  only  be  successfully  accomplished,  by  the  use  of  a 
centrifuge.  By  means  of  this  instrument  recently  voided  urine  can  at 
once  be  prepared  for  microscopical  examination,  and  urine  which  con- 
tains but  few  casts  can  be  made  to  yield  them  up  with  a  certainty  that 
is  unattainable  by  passive  deposition. 

Bacteria  in  Urine. — Fresh,  normal  urine  does  not  contain  bacteria; 
but  they  soon  appear  in  urine  which  is  exposed  to  the  air. 

Bacteriuria  is  a  condition  in  which  bacteria  are  present  in  the 
urine  before  it  leaves  the  bladder.  The  micro-organisms  present 
are  usually  bacilli,  and  if  they  are  very  numerous  the  urine,  which  is 
usually  acid  in  reaction,  presents  a  peculiar  naked-eye  appearance.  It 
is  somewhat  turbid  and  does  not  become  clear  on  standing,  nor  after 
passing  through  ordinary  filter-paper ;  when  agitated,  either  by  shaking 
it  or  by  stirring  it  with  a  glass  rod,  a  kind  of  wavy  sheen  is  developed, 
very  like  that  which  is  produced  by  stirring  a  little  sulphate  of  quinine 
in  water.  In  exceptional  cases  bacteriuria  occurs  in  an  individual  who, 
to  all  appearances,  is  in  perfect  health,  the  bacteria  being  limited  to 
the  urinary  passages ;  more  frequently  it  is  due  to  pathological  pro- 
cesses in  various  organs,  the  bacteria  reaching  the  urine  through  the 
blood.  Micro-organisms  have  been  found  in  the  urine  in  cases  of 
endocarditis,  erysipelas,  anthrax,  and  relapsing  fever.  B.  coli  com- 
munis, staphylococci  in  suppurative  processes,  gonococci  and  tubercle 
bacilli  have  severally  been  observed. 

For  microscopical  examination,  bacteria  are  best  procured  from 
urine  with  the  aid  of  the  centrifuge. 


CHAPTER  XII. 

EXAMINATION  OF  PUNCTURE  FLUIDS. 

In  diseased  conditions,  serous,  hagmorrhagic  or  purulent  fluids  may 
be  found  in  the  various  organs  and  cavities  of  the  body,  in  the  sub- 
cutaneous tissues,  or  in  cystic  new  formations. 
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The  presence  and  character  of  a  collection  of  fluid  may  be  determined 
by  puncturing  the  affected  region  with  the  needle  of  a  hypodermic 
syringe,  and,  if  fluid  is  present,  drawing  off  a  small  quantity  of  it  for 
examination.  If  strict  antiseptic  pi-ecautions  have  been  used,  no  bad 
results  will  follow,  even  should  no  fluid  be  present. 

The  collection  of  fluid  may  be  the  result  of  inflammation,  in  which 
case  it  is  termed  an  exudation ;  or  it  may  be  due  to  abnormal  or  to 
obstructed  circulation  in  the  parts  alfected,  when  it  is  termed  a  tran- 
sudation. Although  the  character  of  the  two  classes  of  fluid  differs,  it 
is  sometimes  very  diflacult  to  say  to  which  class  a  given  specimen 
belongs. 

EXUDATIONS. 

Exudations  may  be  serous,  hsemorrhagic,  putrid,  sero-purulent,  or 
purulent. 

Serous  Exudations  are  yellowish,  and  more  or  less  turbid,  the  tur- 
bidity being  due  to  the  presence  of  cell  elements;  when  allowed  to 
stand,  a  clot  forms  which  contains  much  fibrin.  The  clotting  occurs 
sometimes  directly  the  fluid  is  withdrawn,  sometimes  a  little  later, 
but,  in  any  case,  within  twenty-four  hours.  Such  fluids  contain  a 
few  scattered  red  blood-corpuscles,  leucocytes,  and  endothelium 
cells;  their  reaction  is  alkaline,  and  their  specific  gravity  is  gene- 
rally above  1018.  They  are  rich  in  serum  albumin  and  serum 
globulin ;  small  quantities  of  uric  acid  and  of  sugar  are  present. 
Serous  exudations  are  met  with  in  the  pleural  cavity  after  pleurisy, 
in  the  pericardium  after  pericarditis,  in  the  abdominal  cavity  after 
peritonitis. 

In  appearance  serous  exudations  strongly  resemble  transudations, 
but  they  differ  in  the  following  points  :  In  serous  exudations  the  fiuid 
is  more  turbid  and  the  cell  elements  are  more  numerous ;  there  is  a 
greater  tendency  to  coagulate ;  the  specific  gravity  is  higher,  and  the 
amount  of  albumin  greater. 

Exudations  are  sometimes  Hsemorrhagic ;  they  then  contain  blood- 
corpuscles  along  with  haemoglobin  in  solution.  This  variety  of  exuda- 
tion may  be  due  to  carcinoma,  to  tubercle,  or  to  scurvy. 

Another  variety  of  exudation  is  the  Sero-purulent,  in  which  the 
fluid  is  more  tui'bid  and  the  cell  elements  are  more  numerous  than  in 
the  serous  form. 

In  .a  more  advanced  stage  of  inflammation  the  effusion  may  be 
Purulent,  as  in  empyema,  purulent  pericarditis  and  peritonitis. 

Pus  has  a  yellowish  or  greenish-yellow  colour ;  it  is  turbid,  and  of 
varying  consistence ;  the  reaction  is  alkaline,  and  the  specific  gravity 
high.    The  colour  may  be  altered  by  admixture  with  blood.  Micro- 
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scopical  examination  reveals  enormous  numbers  of  pus-corpuscles,  with 
a  few  red  corpuscles,  epithelial  cells,  and  various  forms  of  micro- 
organisms. 

TRANSUDATIONS. 

These  are  fluids  which  do  not  form  as  the  result  of  inflammation, 
but  as  the  result  of  altered  or  of  obstructed  circulation. 

They  may  be  serous,  hsemorrhagic,  or,  in  a  few  very  rare  cases, 
chylous.  The  fluid  may  collect  in  the  subcutaneous  tissue  (oedema  or 
anasarca),  in  the  pleural  cavity  (hydrothorax),  in  the  pericardium  (hydro- 
pericardium),  in  the  abdominal  cavity  (ascites),  in  the  ventricles  of  the 
brain  (hydrocephalus),  in  the  tunica  vaginalis  (hydrocele). 

Serous  transudations  are  yellowish  or  greenish-yellow,  clear  fluids. 
Hsemorrhagic  transudations  ai-e  more  or  less  reddish  in  colour,  gene- 
rally, however,  only  a  faint  red  colour.  Chylous  transudations  have 
a  milky  appearance. 

The  reaction  of  transudations  is  alkaline.  The  specific  gravity  is 
lower  than  in  inflammatory  effusions.  They  contain  fewer  cell  elements 
than  serous  exudations,  but  these  are  of  the  same  nature — leucocytes,  red 
corpuscles  and  endothelial  cells.  As  a  rule,  transudations  do  not  coagu- 
late spontaneously.  Sometimes,  when  allowed  to  stand  for  a  long  time, 
coagulation  occurs,  and  a  fibrinous  clot  is  formed,  especially  if  the  fluid 
contains  blood.  If  coagulation  should  occur,  it  is  only  after  a  much 
longer  time,  and  in  a  less  degree,  than  is  the  case  with  exudations. 

Chemically,  transudations  consist  of  water  and  the  elements  of  blood 
plasma — serum  albumin,  serum  globulin,  fibrinogen,  blood  salts,  ex- 
tractives, and  generally  sugar,  but  no  peptones.  The  salts  are  almost 
the  same  as  those  of  the  blood.  The  percentage  of  albumin  is  less  than 
in  blood  serum ;  it  varies  in  amount — hence  the  variation  in  specific 
gravity.  An  important  difference  between  transudations  and  exuda- 
tions consists  in  their  relative  specific  gravities,  and  in  the  amount  of 
albumin  they  respectively  contain. 

The  Specific  Gravity  of  transudations  varies  according  to  their  loca- 
lity ;  it  is  highest  in  hydrocele  fluid,  then  follow  transudations  into  the 
pleura,  peritoneum,  subcutaneous  tissues,  and  ventricles  of  the  brain. 
Exudations  have  a  higher  specific  gravity  than  transudations,  but  the 
specific  gravity  of  the  fluid  has  no  constant  relation  to  its  source. 

There  is  no  sharp  and  constant  difference  between  the  specific  gravity 
of  transudations  and  exudations ;  but,  as  a  rule,  the  specific  gravity  of 
a  pure  exudation  is  rarely  heloiu  10 18,  while  that  of  a  pure  transuda- 
tion is  rarely  above  1012.  Thus,  if  the  specific  gravity  of  a  fluid 
obtained  from  the  peritoneal  cavity  is  higher  than  1018,  it  is  almost 
certainly  due  to  peritonitis  (exudation);  if  lower  than  10 12,  to  ascites 
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(transudation).  If  the  specific  gravity  is  between  1012  and  1018,  the 
fluid  may  be  either  a  transudation  or  an  exudation. 

The  following  figures  show  the  difference  in  the  amount  of  albumin 
in  transudations  and  exudations  : — 


In  Pure  Exudations. 

Pleura,  higher  than  .  4.0  per.  cent. 

Peritoneum      .       .  4.0-4.5  ,, 

Skin  ....  4.0  „ 

Cerebral  meninges  .  ? 


In  Pure  Transudations. 

Pleura,  lower  than  .        2.5  per  cent. 

Peritoneum      .       .  1.5-2.0  ,, 

Subcutaneous  tissue  1.0-1.5  ,, 

Cerebral  meninges  .  5.0-10.0  ,, 


Cerebro-Spinal  Fluid. — In  spina  bifida  and  in  cases  of  chronic 
hydrocephalus  large  quantities  of  fluid  collect — in  the  former  in  the 
sac  of  the  swelling,  in  the  latter  in  the  distended  brain  ventricles. 
This  fluid  closely  resembles  normal  cerebro-spinal  fluid.  It  is  clear,  the 
specific  gravity  is  low,  and  the  solids  amount  to  10  to  13  parts  per  1000. 
When  boiled  it  becomes  opalescent,  and  on  the  addition  of  acetic  acid 
a  flocculent  precipitate  separates.  Sugar  or  some  other  reducing  agent 
— possibly  pyro-catechin — is  also  present.  The  fluid  differs  from  other 
transudations  in  containing  as  a  rule  no  fibrinogen ;  no  clot  of  fibrin  is 
formed  when  the  fluid  is  treated  with-  fibrin  ferment. 

Examination  of  Puncture  Fluids  for  Micro-Organisms  is  of  some 
value.  The  results  of  recent  observations  show  that  the  majority  of 
exudations,  serous  or  purulent,  which  contain  no  bacteria  are  tuber- 
culous in  origin. 

Most  of  the  primary,  idiopathic,  non-tuberculous  inflammations  of 
the  pleura  are  said  to  be  due  to  Frankel's  pneumonococcus.  Next  in 
importance  to  this  organism  are  the  various  pyogenic  micrococci,  espe- 
cially streptococcus  pyogenes.  Serous  exudations  in  primary  pleurisies, 
in  which  pyogenic  micro-organisms  are  discovered,  have  a  greater 
tendency  to  become  purulent  than  those  containing  pneumonococci. 
Pleurisies  accompanying  or  following  pneumonia  owe  their  origin 
mainly  to  pneumonococci.  Pleuritic  effusions  due  to  these  micro- 
organisms run  a  much  less  severe  course  than  those  dependent  on 
pyogenic  bacteria,  or  than  those  due  to  the  presence  of  both  kinds  of 
organisms. 

Pus  or  other  puncture  fluid  may  be  examined  for  the  micro-organ- 
isms of  tubercle,  glanders,  malignant  pustule,  actinomycosis,  or  leprosy 
(according  to  the  methods  described  in  pathological  text-books),  when 
these  diseases  are  suspected.  Tubercle  bacilli  are  rarely  found  in 
puncture  fluids,  though  the  disease  may  be  undoubtedly  tuberculous. 
In  tropical  abscess  of  the  liver  peculiar  amoeboid  organisms  are  found 
— Am/jnha  coli. 

Lumbar  Puncture. — During  the  last  few  years  much  attention  has 
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been  directed  to  this  method  of  investigation.  The  spinal  dura  mater 
is  punctured  by  pushing  an  ordinary  exploratory  needle  in  between 
the  third  and  fourth  or  between  the  fourth  and  fifth  lumbar  vertebrae. 
Any  fluid  that  may  be  obtained  is  passed  into  a  sterilised  test-tube, 
which  is  then  closed  with  cotton-wool ;  the  fluid  may  be  subsequently 
■examined  for  micro-organisms.  In  tuberculous  meningitis,  tubercle 
bacilli  have  been  found  in  many,  but  not  in  all  cases.  In  cerebro- 
spinal meningitis  the  characteristic  diplococci  have  been  discovered  in 
about  two-thirds  of  the  cases  examined. 

CONTENTS  OF  CYSTS. 

Hydatid  Cysts. — The  puncture  fluid  obtained  from  these  cysts  is 
opalescent,  or  clear  and  colourless,  and  is  therefore  at  once  distinguish- 
able from  ascitic  fluid.  The  reaction  is  alkaline  and  the  specific  gravity 
low — 1006  to  1 010.  The  fluid  contains  no  albumin,  or  only  a  very 
small  amount,  together  with  a  trace  of  sugar  or  some  substance  which 
reduces  Fehling's  solution.  Large  quantities  of  inorganic  salts,  espe- 
cially sodium  chloride,  and  frequently  succinic  acid,  are  present.  To 
detect  succinic  acid,  evaporate  the  fluid  to  the  consistence  of  a  syrup, 
acidify  with  hydrochloric  acid,  and  shake  up  with  ether.  Pour  off  the 
ether,  evaporate,  and  dissolve  the  residue  in  water.  This  solution 
gives,  with  perchloride  of  iron,  a  rust-coloured  floccular  or  gelatinous 
precipitate  if  succinic  acid  be  present  (Wesener). 

Microscopical  examination  is  of  the  greatest  diagnostic  importance. 
Minute  white  specks  (scolices)  can  often  be  detected  in  the  fluid  with 
the  unaided  eye ;  under  the  microscope  they  present  the  well-known 
appearances  of  the  scolices  of  Tcenia  echinococcus.  The  scolices  are 
round  or  oval  bodies  with  a  somewhat  constricted  neck,  bearing  a 
crown  of  booklets  and  four  suckers  ;  sometimes  the  neck  and  booklets 
are  retracted  into  the  body  of  thescolex.  Not  infrequently  no  scolices 
can  be  detected,  but  the  deposit  at  the  bottom  of  a  glass  in  which  the 
puncture  fluid  is  allowed  to  stand  is  found  to  contain  the  characteristic 
booklets.  Sometimes  portions  of  hydatid  membrane  (i.e.  cyst  wall)  are 
found  in  the  fluid,  the  membrane  being  distinguished  by  its  transverse 
striation  or  laminated  appearance  and  by  its  granular  inner  surface. 

If  suppuration  or  hsemorrhage  into  the  sac  have  occurred,  the 
chemical  composition  of  the  fluid  is  altered  accordingly.  Only  the 
presence  of  scolices,  booklets,  or  the  laminated  membrane  is  diagnostic. 

Hydronephrosis. — The  fluid  of  a  hydronephrotic  cyst  is  generally 
clear  and  watery  in  appearance,  with  a  sp.  gr.  between  1 008-1 020. 
It  contains  traces  of  albumin,  and  usually  of  urea  and  uric  acid,  but 
in  old  cysts  the  urinary  fconstituents  may  be  absent,  having  been 
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absorbed.  As  urea  and  uric  acid  sometimes  occur  in  other  cysts,  they 
are  only  characteristic  of  hydronephrosis  when  present  in  large  amount. 

To  test  for  urea:  Evaporate  the  puncture  fluid  on  a  water-bath 
to  the  consistence  of  a  syrup.  Extract  with  alcohol ;  filter  the  extract 
and  again  evaporate  to  a  syi-up,  A  little  of  the  residue  dissolved  in  a 
small  quantity  of  water  is  placed  on  a  slide  and  a  drop  of  nitric  acid 
added.  Six-sided  plates  of  nitrate  of  urea  crystallise  out,  and  can  be 
easily  recognised  with  the  aid  of  the  microscope. 

To  test  for  uric  add : — Add  a  quantity  of  hydrochloric  acid  to  the 
puncture  fluid  ;  allow  it  to  stand  twelve  to  twenty-four  hours.  Ci'ystals 
of  uric  acid  are  deposited,  which  may  be  recognised  by  the  naked  eye, 
by  microsco^jical  examination,  and  by  the  murexide  test  (see  p.  389). 

Ovarian  Cysts. — The  fluid  obtained  from  these  cysts  is  very  variable 


Fig.  227. — Contents  of  an  Ovarian  Cyst  (eye-piece  III.,  objective  8A,  Reichert). 
a,  Sqnamons  epithelium  cells;  b,  Ciliated  epithelium  cells;  c,  Columnar  epithelium  cells 
d,  Various  forms  of  epithelial  cells  ;  e,  Fatty  squamous  epithelium  cells  ;  /,  Colloid  bodies ; 
g,  Cholesterin  crystals,   {v.  Jaksch.) 

in  character.  In  colour  it  may  be  clear  yellow,  yellowish- green,  dark 
brown,  chocolate-coloured,  or  almost  black.  It  may  be  watery  and 
clear,  or  thick,  turbid  and  slimy,  or  ropy.  The  sp.  gr.  varies  from 
1002-1055;  it  is  generally  between  1010-1025.  The  fluid  has  little 
tendency  to  coagulate ;  its  reaction  is  alkaline. 

Microscopical  examination  reveals  the  presence  of  red  blood-cor- 
puscles, leucocytes,  and  epithelial  cells  of  various  forms — squamous, 
columnar,  and  ciliated,  together  with  cholesterin  crystals ;  colloid 
masses  are  sometimes  present  (Fig.  227).  The  chemical  character  of 
the  fluid  varies  considerably,  according  to  the  changes  which  have 
taken  place  in  the  cyst,  such  as  those  caused  by  haemorrhage  or  inflam- 
mation. The  chief  chemical  constituents  are — water,  serum  albumin, 
serum  globulin,  salts  and  metalbumin.    To  test  for  the  presence  of 
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metalbumin,  the  fluid  is  feebly  acidified  with  acetic  acid,  boiled,  and  then 
filtered.  Other  forms  of  albumin  are  thereby  removed.  To  the  filtrate 
an  excess  of  alcohol  is  added ;  it  is  then  allowed  to  stand  for  twenty- 
four  hours,  when  it  is  filtered,  and  the  precipitate,  after  being  squeezed 
in  linen,  is  suspended  in  water.  The  fluid  is  again  filtered  ;  the  filtrate 
ought  to  give  the  following  reactions  {v.  Jaksch)  : — 

1.  On  boiling  it  becomes  turbid,  but  does  not  form  a  precipitate. 

2.  Acetic  acid  gives  no  precipitate. 

.  3.  Acetic  acid  and  f  errocyanide  of  potassium  render  the  fluid  thick;  and  impart 
to  it  a  yellow  tint. 

4.  On  boiling  with  Millon's  reagent  the  fluid  yields  a  bluish-red  colour. 

5.  With  concentrated  sulphuric  and  glacial  acetic  acids  it  yields  a  violet  colour. 

In  Dermoid  Cysts,  hairs,  squamous  epithelium,  fatty  matter, 
cholesterin  crystals,  and  hsematoidin  are  found.  If  the  fluid  be 
purulent  on  the  first  tapping,  the  cyst  is  probably  a  dermoid  cyst. 
A  low  sp.  gr.  and  the  presence  of  only  a  small  amount  of  albumin  is 
said  to  point  to  a  cyst  of  the  broad  ligament. 

Pancreatic  Cysts. — The  fluid  from  these  cysts  has  a  low  sp.  gr. 
It  contains  serum  albumin,  but  no  metalbumin,  and  rarely  mucin. 
Cholesterin  is  always  present,  and  frequently  blood  pigment  also 
(according  to  v.  Jaksch,  in  the  form  of  methsemoglobin). 

Fluid  from  a  pancreatic  cyst  will  digest  albumin  without  the 
addition  of  an  acid,  i.e.  in  an  alkaline  solution.  No  other  cystic  fluid 
possesses  this  property.  In  old  and  large  cysts,  however,  this  power 
may  be  very  feeble. 


CHAPTER  XIII. 

EXAMINATION  OP  THE  NERVOUS  SYSTEM. 

ANATOMICAL  AND  PHYSIOLOGICAL  INTRODUCTION. 

There  is  no  other  class  of  diseases  the  study  of  which  requires  such  an 
intimate  knowledge  of  anatomy  and  physiology  as  that  of  diseases  of 
the  nervous  system.  Again  and  again  the  student  is  bafiled  when 
attempting  to  make  a  diagnosis,  not  so  much  through  inability  to  in- 
vestigate a  nervous  case,  but  because  he  forgets  the  function  of  a 
particular  centre,  or  the  origin  and  relations  of  a  particular  cranial 
or  spinal  nerve.  It  is,  therefore,  desirable,  before  entering  upon  the 
investigation  of  symptoms,  to  briefly  review  some  of  the  more  essential 
facts  relating  to  the  structure  and  functions  of  the  nervous  system, 
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giving  special  prominence  to  those  which  most  commonly  call  for  con- 
sideration in  the  diagnosis  of  nervous  diseases. 

Cerebral  Convolutions  and  Fissures.— These  are  shown  and 

designated  in  the  accompanying  diagrams.  The  three  most  important 
fissures  are  :  (i.)  The  fissure  of  Sylvius,  which  divides  into  a  short 
anterior  and  a  long  posterior  limb ;  (2.)  the  fissure  of  Rolando  or  the 
central  sulcus,  which  extends  from  just  above  the  Sylvian  fissure  to 
the  upper  edge  of  the  hemisphere,  and  separates  the  frontal  from  the 


Fig.  228.— Left  side  of  the  Human  Brain.  F,  frontal  lobe  ;  P,  parietal  lobe ;  0,  occipital  lobe ; 
T,  temporo-spheiioidal  lobe ;  A,  ascending  frontal,  and  B,  ascending  parietal  convolution  ; 
S,  fissure  of  Sylvius  ;  S',  horizontal,  S",  ascending  ramus  of  S ;  c,  flssui'e  of  Rolando ;  the 
other  convolutions  and  fissures  are  marked  with  capitals  and  small  letters  respectively. 
{Ecker.) 


parietal  lobe ;  (3.)  the  parieto-occipital  fissure,  which  occupies  chiefly 
the  median  surface,  and  marks  the  boundary  between  the  parietal  and 
occipital  lobes.  On  the  median  aspect  it  joins  the  calcarine  fissure, 
enclosing  a  wedge-shaped  area  called  the  cuneus.  On  the  inner  surface 
is  also  seen  the  long  calloso-marginal  fissure,  the  posterior  end  of 
which  reaches  the  edge  of  the  hemisphere  a  little  behind  the  fissure  of 
Rolando.  The  precuneus  or  quadrate  lobule  lies  between  the  calloso- 
marginal  and  the  parieto-occipital  fissures.     The  ascending  frontal 
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and  ascending  parietal  convolutions,  sometimes  called  the  anterior  and 
posterior  central  convolutions,  unite  below  the  lower  end  of  the  fissure 
of  Rolando,  and  their  inferior  portions,  together  with  the  posterior  part 
of  the  third  frontal  convolution,  constitute  what  is  known  as  the  oper- 
culum, which  overlies  the  island  of  Reil.  The  upper  part  of  the 
ascending  parietal  convolution  blends  with  the  superior  parietal  lobule. 
To  the  prolongations  of  the  two  central  convolutions  on  the  median 
surface  of  the  hemisphere  the  term  paracentral  lobule  is  applied. 

In  front  of  the  ascending  frontal  convolution  are  the  three  antero- 
posterior frontal  convolutions,  which,  together  with  the  corresponding 
inner  surface,  constitute  the  prefrontal  lobe.    The  marginal  gyrus 


Fig.  229.— Median  Aspect  of  the  Right  Hemisphere.  CC,  corpus  callosum ;  Gf,  gyrus  fomicatus ; 
H,  gyrus  hippocampi;  h,  sulcus  hippocampi;  U,  uncinate  gyrus;  cm,  calloso-marginal 
fissure  ;  F„  first  frontal  convolution  ;  c,  terminal  portion  of  fissure  of  Kolando ;  A,  ascend- 
ing frontal,  and  B,  ascending  parietal  convolution ;  Pi',  quadrate  lobule ;  Oz,  cuneus ;  po, 
parieto-occipital  fissure  ;  oc,  calcarine  fissure.  {Ecker.) 

is  mainly  constituted  by  the  median  aspect  of  the  superior  frontal 
convolution. 

Motor  Centres  and  Motor  Path.— The  psychomotor  region  of 

the  cortex  consists  of  the  two  central  convolutions  with  the  adjacent 
portion  of  the  superior  parietal  lobule,  together  with  the  paracentral 
lobule  and  part  of  the  quadrate  lobule  or  precuneus.  The  leg  centre 
occupies  chiefly  the  upper  fifth,  the  arm  the  middle  two-fifths  of  the 
Rolandic  region,  while  the  face,  lips  and  tongue  are  represented  mainly 
in  the  lower  two-fifths  of  the  ascending  frontal  convolution.  The 
motor  centre  for  speech  occupies  the  posterior  end  of  the  third  frontal 
convolution,  together  with  the  lowest  portion  of  the  ascending  frontal 
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in  the  left  hemisphere,  and  also  in  all  probability  the  underlying  island 
of  Reil.  It  is  probable  that  the  centre  for  the  movements  of  the  head 
and  eyes  occupies  part  of  the  first  and  second  frontal;  that  the  trunk 
muscles  are  represented  in  the  median  aspect  of  the  ascending  frontal  ; 
and  that  either  in  the  second  frontal  convolution  or  in  the  lower 
parietal  lobule— that  is,  the  lower  portion  of  the  parietal  lobe— is  a 
centre  for  the  movements  of  the  upper  eyelid.  A  centre  for  laryngeal 
movements  has  been  assigned  to  the  lowest  part  of  the  ascending 
frontal  convolution.  Bilateral  disease  of  this  region  leads  to  "  pseudo- 
bulbar paralysis"  (see  p.  461). 


^A    0   J  0 


Fig.  230.— Cortical  Centres  and  Areas  of  representation  on  tlie  lateral  aspect  of  the 

Left  Hemisphere. 


Nerve  fibres  pass  down  from  these  motor  centres  to  connect  them 
with  the  spinal  cord.  Passing  through  the  white  substance  of  the 
hemisphere,  they  converge  to  the  internal  capsule  occupying  its  "knee," 
and  the  anterior  two-thirds  of  its  posterior  segment ;  the  leg  fibres  are 
the  farthest  back,  and  are  next  to  the  sensory  fibres.  In  the  crus  the 
motor  fibres  occupy  the  middle  two-fifths  of  the  crusta.  The  fibres  for 
the  face,  and  those  destined  for  the  tongue,  part  from  the  other  motor 
fibres  in  the  pons,  and  cross  the  middle  line  to  reach  the  nuclei  of  the 
facial  and  hypoglossal  nerves.  In  the  pons  the  limb  and  trunk  fibres 
lie  between  the  superficial  and  deep  transverse  fibres,  in  the  medulla 
they  constitute  the  anterior  pyramid,  the  gx-eater  proportion  of  the 
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fibres  of  which  crosses  over  at  the  decussation  to  run  in  the  lateral 
column,  forming  the  crossed  pyramidal  tract.  A  small  though  variable 
proportion  of  fibres  is  continued  into  the  anterior  column  of  the  same 
side  of  the  spinal  cord,  and  probably  also  a  few  into  the  lateral  tract  of 
the  same  side.  The  relative  positions  of  the  face  and  limb  centres  and 
fibres  are  indicated  in  the  diagrams. 

In  the  cord  the  lateral  or  crossed  pyramidal  tract  is  situated  in  the 
posterior  half  of  the  lateral  column,  and  reaches,  gradually  diminish- 
ing in  size,  to  the  lower  end  of  the  cord.  The  anterior  or  direct 
pyramidal  tract  ("column  of  Tiirck")  descends  in  the  part  of  the 


0 
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Fig.  231.— Cortical  Centres  and  Areas  of  representation  on  the  median  aspect  of  the 

Riglit  Hemispliere. 


anterior  column  adjacent  to  the  median  fissure,  and  usually  ceases 
about  the  middle  of  the  dorsal  region. 

The  fibres  of  the  pyramidal  tract  end  in  grey  matter  near  the  motor 
cells  in  the  anterior  horns.  From  these  ganglionic  cells  spring  the 
anterior  roots,  which  are  composed  of  motor  fibres  destined  for  the 
muscles.  In  a  similar  manner  the  tracts  for  the  motor  cranial  nerves 
separate  from  the  pyramidal  tract  in  the  cms,  pons  and  medulla ;  they 
cross  and  end  near  the  ganglionic  cells,  which  constitute  their  nuclei  in 
the  floor  of  the  fourth  ventricle ;  and  from  these  cells  issue  fibres  which 
are  collected  together  to  form  the  motor  cranial  nerves. 

The  cortical  motor  areas  are  the  centres  for  voluntary  movement. 
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The  anterior  horns  of  the  cord  and  the  corresponding  nuclei  in  the 
medulla  and  pons  transmit  voluntary  motor  impulses  to  the  peripheral 
nerves ;  they  are  also  centres  for  reflex  action.  The  cortical  centres 
preside  over  the  nutrition  of  the  pyramidal  tract,  the  bulbar  and  spinal 
nuclei  over  that  of  the  motor  fibres  in  the  peripheral  nerves.  A  divi- 
sion of  the  motor  path  into  two  parts, i  an  upper  and  a  lower  part,  is 


Fig.  232.— Course  of  the  Fibres  for  Voluntary  Movement,  a,  h,  path  for  the  motor  fibres  for  the 
limbs  and  trunk  ;  c,  fibres  for  the  facial  nerve ;  Nc,  nucleus  caudatus ;  Oi,  internal  capsule ; 
Nl,  lenticular  nucleus ;  P,  pons  ;  Nf,  origin  of  the  facial ;  Py,  pyramids  and  their  decussa- 
tion ;  01,  olive ;  Gr,  restiform  body ;  P.R.,  posterior  root ;  A.R.,  anterior  root ;  x,  crossed, 
and  z,  direct  pyramidal  tracts.  (Stirling.) 

therefore  a  natural  one  from  a  physiological  point  of  view,  and  is 
very  convenient  clinically.  The  upper  division  extends  from  the 
cortical  centres  along  the  pyramidal  tract  to  the  bulbar  nuclei  and  to 

^  These  are  now  designated  central  and  peripheral  neurons.  A  neuron  means  a 
cell-body  with  its  processes ;  the  chief  or  axis-cylinder  process  is  called  the  axon, 
the  branching  processes  are  called  dendrons. 
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the  anterior  horns  of  the  spinal  cord;  while  the  lower  includes  the 
bulbar  nuclei  and  the  anterior  horns,  together  with  the  motor  fibres 
which  extend  from  them  to  the  muscles. 

Affections  of  the  Upper  Segment.— A  destructive  lesion  of  any 
part  of  the  upper  segment  gives  rise  to  a  spastic  paralysis,  that  is,  to 
a  loss  of  muscular  power  associated  with  rigidity  or  spasm  of  muscles ; 
the  pyramidal  fibres  below  the  lesion  undergo  degeneration,  but  the 
grey  nuclei  of  the  medulla  and  pons,  the  anterior  horns,  motor  nerves 
and  muscles  do  not  degenerate. 

The  situation  of  the  lesion  is  indicated  more  or  less  definitely  by 


FIO.  233.— Scheme  showing  the  Degeneration-Tracts,  and  the  Paths  that  do  not  undergo 
Degeneration  in  the  Cord.  AMP,  anterior  median  Assure  ;  DPT  and  CPT,  direct  and  crossed 
pyramidal  tracts ;  AE,  and  PR,  anterior  and  posterior  roots  ;  AAL  and  DAL,  ascending  and 
descending  antero-lateral  tracts ;  CT,  cerebellar  tract ;  D,  comma-shaped  tract ;  PMZ, 
posterior  marginal  zone ;  PEC,  postero-external  column.  Tlie  parts  left  white  do  not 
undergo  degeneration.  {Stirling.) 

peculiarities  in  the  distribution  of  the  paralysis,  of  which  the  follow- 
ing are  the  chief  : — 

I.  If  the  lesion  is  above  the  decussation  of  the  pyramids,  the  limbs 
and  trunk  muscles  are  paralysed  on  the  opposite  side  of  the  body,  (a.) 
If  it  is  situated  above  the  middle  of  the  pons,  the  opposite  side  of  the 
face  may  also  be  paralysed.  (&.)  If  below  the  middle  of  the  pons,  the 
face  is  paralysed  on  the  same  side  as,  but  the  limbs  on  the  opposite  side 
to,  the  lesion;  this  is  called  "cross  paralysis"  or  alternate  hemi- 
plegia, (c.)  "When  the  lesion  involves  the  anterior  pyramid  of  the 
medulla,  the  face  remains  unaffected.  (d.)  Irritative  lesions  of  the 
cortical  centres  cause  convulsions,  destructive  lesions  paralysis  on  the 
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opposite  side ;  and  owing  to  the  divergence  of  the  motor  fibres  as  they 
approach  the  cortex,  and  the  consequent  separation  of  those  belonging 
to  the  face,  arm  and  leg  respectively,  the  paralysis  is  often  limited  to 
the  face  or  to  one  limb  ;  it  is  then  called  monoplegia.  The  convulsions, 
too,  of  an  irritative  lesion  are  usually  at  first  limited  to  a  few  muscles 
of  the  opposite  side  of  the  face  or  of  the  opposite  limb. 

2.  If  the  lesion  is  below  the  decussation  of  the  pyramids,  that  is, 
is  situated  in  some  part  of  the  pyramidal  tract  in  the  spinal  cord,  the 
limbs  and  trunk  muscles  are  paralysed  on  the  same  side.  As  a  rule,  in 
the  cord  both  tracts  are  affected,  and  hence  both  sides  of  the  body  are 
paralysed ;  in  such  cases  the  grey  matter  rarely  escapes  injury,  and  so 
modifications  of  sensation  or  of  the  reflexes  usually  accompany  a  spastic 
paralysis  of  spinal  origin. 

Affections  of  the  Lower  Segrment,  that  is,  the  bulbar  or  spinal 

motor  nerve-cells  or  the  motor  nerve-fibres,  produce  atrophic  paralysis; 
the  cells  and  the  fibres  below  the  lesion  degenerate,  the  muscles,  sup- 
plied by  the  affected  nerves,  also  undergo  rapid  atrophy,  and  give 
degenerative  reactions  to  electricity  (see  p.  456). 

Sensory  or  Centripetal  Path.— Cutaneous  sensations,  received 
by  the  terminal  apparatus  in  the  skin  of  the  trunk  and  extremities  and 
from  the  mucous  membranes,  are  conveyed  along  sensory  nerve-fibres 
to  the  posterior  roots  of  the  spinal  nerves.  The  position  of  the  sen- 
sory path,  however,  between  the  posterior  roots  and  the  cortex  of  the 
brain  is  for  the  most  part  uncertain.  Gowers  believes  that  sensibility 
to  pain  (and  with  it  possibly  also  that  to  temperature)  is  conducted  by 
the  antero-lateral  ascending  tract,  while  sensibility  to  touch  ascends 
the  posterior  column.  Passing  through  the  posterior  half  of  the 
medulla  and  pons,  where  the  path  from  the  fifth  nerve  joins  it,  the 
sensory  path  goes  through  the  crus  cerebri  and  enters  the  posterior 
third  of  the  hinder  limb  of  the  internal  capsule ;  this  part,  which  re- 
ceives also  fibres  conveying  sensory  impulses  of  taste,  hearing,  smell 
and  vision  from  the  opposite  side,  is  called  the  "sensory  crossway." 
Higher,  the  sensory  fibres  pass  into  the  white  substance  of  the  hemi- 
sphere, and  those  conveying  impulses  from  the  cutaneous  surface  of 
the  body  end,  in  all  probability,  in  the  cortex  of  the  central  convolu- 
tions, and  of  the  parietal  lobe. 

Gowers  considers  it  probable  that  muscular  sensibility  is  transmitted 
upward  along  the  same  side  of  the  cord,  possibly  in  the  posterior 
median  column,  whereas  all  other  forms  of  sensibility  immediately 
cross  to  the  opposite  side  of  the  cord.  Ferrier,  howevei',  says  "  the 
evidence  is  in  favour  of  the  view  that  the  whole  of  the  sensory  paths 
pass  up  the  opposite  side  of  the  spinal  cord,  and  that  they  are  not 
contained  either  in  the  posterior  median  columns  or  in  the  direct 
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cerebellar  tract,  or  in  the  antero-lateral  tract ;  ...  and  we  are  led  to 
suppose  that  the  sensory  tracts  ascend  in  immediate  relation  with  the 
central  grey  matter." 

A  destructive  lesion  of  the  parietal  portion  of  the  cortex,  or  of  the 
hindmost  part  of  the  internal  capsule,  will  produce  loss  of  sensation 
in  the  skin  and  mucous  membranes  of  thp  whole  of  the  opposite  half 
of  the  body.  Also  it  must  be  remembered  that  lesions  of  the  so-called 
motor  area  are  sometimes  attended  by  sensory  disturbance.  For 
example,  the  extremity  of  a  paralysed  limb  may  have  its  sensibility 
blunted  or  perverted  as  regards  locality ;  and  motor  spasms  from  irri- 
tation of  this  cortical  area  are  often  preceded  by  a  sensory  aura  (see 
Touch  Paralysis,  p.  479). 


Fig.  234.— Diagram  to  show  the  relative  position  of  the  several  Motor  Tracts  in  their  course  from 
the  Cortex  to  the  Crus.  The  section  through  the  convolutions  is  vertical ;  that  through  the 
internal  capsule,  IC,  horizontal ;  that  through  the  crus  is  again  vertical ;  CN,  caudate 
nucleus,  0  TH,  optic  thalamus,  L2  and  L3,  the  middle  and  outer  parts  of  the  lenticular 
nucleus ;  /,  a,  I,  face,  arm,  and  leg  fibres.  {Gowers.) 

A  lesion  involving  the  upper  part  of  the  pons  near  the  superficial 
origin  of  the  fifth  nerve  gives  rise  to  loss  of  sensation  on  the  same  side 
of  the  face,  and  on  the  opposite  side  of  the  body ;  a  lesion  of  the  lower 
part  of  the  pons  may  produce  loss  of  sensation  on  the  opposite  side  of 
the  body  up  to,  but  not  above,  the  level  of  the  lower  jaw. 

Destruction  by  injury  or  disease  of  one  side  of  the  cord  produces 
loss  of  cutaneous  sensibility  on  the  opposite  side  below  the  level  of 
the  lesion,  but  according  to  Gowers,  loss  of  muscular  sensibility  on  the 
same  side. 

The  Visual  Path. — The  optic  tracts  pass  from  the  retinae  along 
■  the  optic  nerves  to  the  chiasma ;  here  there  is  a  partial  decussation, 
the  fibres  from  the  inner  half  of  each  retina  crossing  to  enter  the  optic 
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tract  of  the  opposite  side,  while  the  fibres  derived  from  the  outer  half 
of  each  retina  run  along  the  optic  tract  on  the  same  side  (see  Fig.  235). 
The  visual  path  passes  in  the  optic  tract  to  the  anterior  pair  of  the 
corpora  quadrigemina,  thence  in  the  posterior  segment  of  the  internal 


Fig.  235. — Diagram  to  Illustrate  the  Nervous  Apparatus  of  Vision  in  Man.  (After  Sherrington 
modified.)  The  right  optic  tract  (shaded)  supplies  the  temporal  side  of  the  retina  of  the 
right  eye  and  the  nasal  side  of  the  retina  of  tlie  left  eye  ;  excitation  of  these  parts  of  the 
retina;  produces  vision  in  the  shaded  portions  of  the  fields  of  vision.  The  right  optic  tract 
is  represented  as  ending  in  GL,  tlie  lateral  corpus  geniculatum  ;  In  R,  the  pulvinar;  and 
in  AQ,  the  anterior  corpus  quadrigeniinura.  Connecting  these  bodies  witli  t-he  right  occipital 
lobe,  R.Oc,  is  the  optic  radiation,  represented  by  dotted  lines;  NC,  the  nucleus  caudatus; 
LN,  the  nucleus  lenticularis  ;  and  TH,  the  optic  thalamus.  A  lesion  B  or  a  lesion  A  would 
produce  right  hemianopsia;  a  lesion  N  would  produce  temporal  hemianopsia ;  while  the 
lesions  T,  T,  would  produce  nasal  hemianopsia  (see  p.  51a). 

capsule  by  the  corpora  geniculata,  through  the  white  substance  of  the 
hemisphere  to  the  cortex  of  the  occipital  lobe.  But,  in  addition  to  this 
half-vision  centre  in  the  occipital  lobe,  there  is,  in  all  probability,  a 
higher  visual  centre  situated  in  the  angular  gyrus,  in  which  the  whole 
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of  the  opposite  Held  of  vision  is  represented,  and  to  a  less  degree  the 
whole  field  of  the  eye  of  the  same  side. 

Destruction  of  the  occipital  cortex,  especially  of  the  cuneus,  or  of 
any  portion  of  the  optic  tract  between  the  occipital  lobe  and  the 
chiasma,  renders  the  outer  half  of  the  retina  on  the  same  side  and  the 
inner  half  of  the  opposite  retina  blind  to  visual  impressions;  thus  if 
the  left  optic  tract  is  the  seat  of  a  lesion  (see  B,  Fig.  235),  the  patient, 
when  looking  straight  before  him,  cannot  see  objects  situated  to  his 
right.  It  is  probable  that  a  lesion  of  the  left  angular  gyrus  leads  to 
extreme  concentric  diminution  of  the  field  of  vision  of  the  right  eye, 
and  to  a  moderate  diminution  of  the  field  of  the  left  eye. 

The  Auditory  Path. — The  auditory  nerve,  directed  inwards  from 
the  temporal  bone,  passes  between  the  pons  and  medulla  to  its  nucleus 
in  the  floor  of  the  fourth  ventricle.  This  has  important  central  connec- 
tions with  the  cerebellum,  and  also,  b}'  means  of  the  opposite  internal 
capsule  at  its  posterior  part,  with  the  auditory  centre  in  the  first 
temporo-sphenoidal  convolution. 

The  Olfactory  Path.— Some  of  the  fibres  of  the  olfactory  nerve 
enter  the  uncinate  gyrus  of  the  same  side  :  others  cross,  perhaps  by 
means  of  the  anterior  commissure,  to  the  opposite  hemisphere,  reaching 
the  cortex  through  the  posterior  end  of  the  internal  capsule. 

The  Path  for  Taste,  according  to  Gowers,  reaches  the  brain 
solely  by  the  roots  of  the  fifth  nerve,  the  fibres  connecting  the  nucleus 
of  the  latter  with  the  opposite  hemisphere  passing  also  through  the 
•"sensory  cross  way." 

Psychical  Centres.— It  is  believed  that  the  seat  of  the  highest 
mental  processes  is  located  in  that  portion  of  the  cortex  which  lies  in 
front  of  the  motor  areas.  Lesions  of  this  part,  that  is,  of  the  pre- 
frontal lobes,  may  produce  considerable  mental  changes;  but  it  is  no 
less  true  that  wide-spread  disease  of  other  portions  of  the  cortex  leads 
to  dulness  of  the  higher  faculties,  and  it  is  probable  that  mental 
operations  are  subserved  by  very  extensive  areas  of  the  cortical  grey 
matter. 

The  Centre  and  Paths  for  the  Co-ordination  of  Move- 
ments.— The  paths  in  the  nervous  system  which  appear  to  be  related 
to  the  accurate  adjustment  of  muscular  action  are  closely  connected, 
and  as  it  were  interwoven  with,  those  which  conduct  certain  sensory 
impulses  ;  it  was  therefore  fitting  to  consider  the  latter  first.  The 
subject  is  a  complex  one,  and  few,  if  any,  positive  assertions  can  yet  be 
made  with  regard  to  it.  There  are,  however,  a  few  facts  relating  to 
the  cerebellum  and  to  certain  tracts  in  the  spinal  cord  which  require  a 
brief  notice.  The  Cerebellum  consists  of  two  lateral  hemispheres  and 
&  middle  lobe,  and  by  means  of  its  peduncles  it  is  intimately  connected 

2  D 
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with  the  cerebrum,  pons  and  medulla  oblongata.  Its  connection  wilh 
the  cerebral  hemispheres  is  mainly  a  crossed  one,  fibres  passing  from 
the  prefrontal,  temporal  and  occipital  lobes  to  the  cerebellar  hemi- 
sphere of  the  opposite  side.  The  middle  lobe  of  the  cerebellum  is  largely 
concerned  with  the  maintenance  of  equilibrium,  and  may  be  regarded 
as  the  centre  for  the  co-ordination  of  muscular  contractions.  It  acts, 
however,  in  strict  subordination  to  the  cerebrum,  and  may  be  said  to 
regulate  muscular  contractions,  which  are  initiated,  and  are  subject  to- 
constant  changes,  by  the  action  of  the  higher  centres  in  the  cerebrum. 

Lesions  of  the  middle  lobe  produce  a  staggering  gait ;  when  situated 
in  its  upper  part,  there  is  a  tendency  to  fall  forwards  ;  when  in  its  lower 
part,  to  fall  backwards.  Lesions  limited  to  one  of  the  cerebellar  hemi- 
spheres are  frequently  unattended  by  definite  symptoms,  but  the  patient 
may  exhibit  a  tendency  to  fall  towards  the  affected  side,  or  there  may 
be  a  forced  rotatory  movement  towards  this  side.  But  the  latter 
symptom  is  usually  due  to  active  disease  of  the  middle  peduncle  of  the 
cerebellum. 

The  middle  lobe  of  the  cerebellum  is  connected  with  the  periphery 
of  the  body  by  several  important  tracts.  Two  are  situated  in  the  spinal 
cord,  namely,  the  posterior  median  or  Goll's  column,  and  the  direct 
cerebellar  tract.  Both  undergo  an  ascending  degeneration,  when  the 
fibres  of  which  they  are  composed  are  interrupted.  The  fibres  of  each 
tract  are  derived  from  the  posterior  roots,  those  of  the  direct  cerebellar 
tract  chiefly  from  the  posterior  roots  of  the  upper  dorsal  and  cervical 
regions,  and  not  from  those  of  the  lower  extremities ;  this  tract  has  an 
intimate  connection  with  the  posterior  vesicular  column.  It  is  pro- 
bable that  both  the  columns  of  GoU  and  the  direct  cerebellar  tracts, 
consist  of  cerebello-afferent  fibres,  and  it  may  be  pretty  confidently 
stated  that  they  conduct  sensory  impressions  from  the  muscles  to  the 
cerebellum. 

Interruption  or  disease  of  these  tracts,  of  the  posterior  roots  from 
which  they  are  derived,  or  of  the  muscle  sense  fibres,  appears  to- 
be  one  of  the  principal  factors  in  the  production  of  incoordination  of 
movement — a  characteristic  feature  of  locomotor  ataxy. 

In  the  terms  of  modern  pathology  there  is  disease  of  the  muscle- 
sense  neuron.  The  body  of  this  neuron  is  in  the  posterior  ganglion,  and 
it  has  two  axons;  one  axon  runs  up  ^the  spinal  cord,  in  the  tracts  just 
mentioned,  to  end  in  branches  which  are  in  relation  with  cells  in  the 
medulla,  cerebrum  and  cerebellum  ;  the  other  axon  passes  down  through 
the  posterior  root  into  the  spinal  nerve  to  end  in  the  "vmscle  spindle." 
This  body,  according  to  the  recent  researches  of  Batten  and  others,  is- 
the  end-organ  of  muscle  sense  fibres.  In  the  annexed  diagram  (Fig. 
236)  of  the  muscle  sense  tract,  the  sites  of  initial  degeneration  at  the 
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terminations  of  the  axons  are  indicated  ;  thus  we  have  a  probable 
explanation  of  the  frequent  association  of  cranial  manifestations,  such 
as  myosis  and  optic  atrophy,  with  lightning  pains  and  loss  of  the 
knee-jerk  in  early  stages  of  the  disease. 


CervUaX  Cor'<i 


Dorsal  Cord 


Lum-bar  Corel 


Sacral  Cori 


Ce-ntra.7  Arhort^af-ton. 


T/»e  Muscle  5pincih 


ColvLtrin    of-  E>LLrclo.c\ 
Colu.>nyx.    of-  C^oll 

Reflex.   co2la.hi^Al  ^roceis.    fc^-  Mx.ee -J(  r?, 
S/Jina?  Ne-rvt.  Root' 

Sp-inal  Nerve 


/t/t/jc??  fl'6r-e3 

y  /Wu3c?€  ft  dyes 


FIG.  236.-Soheme  of  Structures  involved  in  Locomotor  Ataxy.  (Langdmi.) 

A  third  centripetal  path  is  constituted  by  the  auditory  nerve  espe- 
cially that  part  of  it  which  receives  impressions  from  the  semicircular 
canals,  these  impressions  being  conveyed  to  the  auditory  nuclei  and 
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thence  to  the  cerebellum.    Irritation  of  the  nerve-fibres  to  the  canals 
produces  a  feeling  of  giddiness  and  incoordination  of  muscular  move 
ments,  so  great  sometimes  that  the  patient  finds  it  difficult  or  impos- 
sible to  stand.    These,  together  with  aural  symptoms,  are  the  chief 
phenomena  in  Meniere's  disease  or  auditory  vertigo. 

It  is  also  highly  pi'obable  that  the  cerebellum  is  indirectly  connected 
with  the  periphery  by  a  fourth  tract,  namely,  the  visual ;  for  our  rela- 
tions to  external  objects  are  largely  estimated  by  sight  and  by  the 
position  of  the  eyes.  It  may  indeed  be  assumed  that  centripetal  fibres 
pass  from  the  centres  for  the  movements  of  the  eyeballs  to  the  middle 
lobe  of  the  cerebellum,  which  regulates  the  attitudes  of  the  body,  so  far 
as  they  relate  to  the  maintenance  of  equilibrium. 

The  Central  Gangflia. — The  optic  thalamus  is  connected  by  fibres 
with  the  tegmentum  of  the  crus,  with  the  superior  peduncle  of  the 
cerebellum,  with,  in  all  probability,  the  optic  nerves,  and  with  all  parts 
of  the  cerebral  cortex.  It  is  probable  that  the  thalamus  has  to  do  with 
some  of  the  higher  reflex  processes,  but  lesions  limited  to  it,  and  not 
involving  the  adjacent  internal  capsule,  do  not  produce  any  symptoms, 
with  the  exception  possibly  of  tremors  or  clonic  spasms,  involving 
movements  on  the  opposite  side  of  the  body. 

The  nuclei  of  the  corpus  striatum  have  no  connection  with  the 
cortex,  nor  with  the  pyramidal  motor  path ;  but  both  the  caudate  and 
the  lenticular  nuclei  have  extensive  connections  with  the  cerebellar 
hemisphere  of  the  opposite  side.  Destruction  of  the  carpus  striatum 
may  be  unattended  by  symptoms. 

The  Relative  Position  of  the  Nerve  Nuclei  beneath  the  floor 

of  the  fourth  ventricle  and  the  Sylvian  aqueduct  is  shown  in  the  accom- 
panying diagrams.  It  is  important  to  observe  :  (i.)  that  the  nuclei  of 
the  hypoglossal  and  spinal  accessory  nerves  are  close  together,  and  that 
injury  to  their  roots  paralyses  the  tongue,  palate  and  vocal  cord  on 
the  same  side.  Such  paralysis  may  be  caused  by  degeneration  of  the 
nuclei ;  then  the  lips  also  suffer,  probably  because  the  fibres  of  the 
facial  nerve  which  supply  the  orbicularis  oris  dip  down  to  the  hypo- 
glossal nucleus,  and  thus  we  have  "bulbar"  or  "  labio-glosso-laryngeal 
paralysis."  (2.)  That  although  the  facial  nerve  winds  round  the 
nucleus  of  the  sixth  nerve,  it  has  no  real  connection  with  it. 
(3.)  That  the  nucleus  of  the  third  nerve  is  made  up  of  three  parts — 
an  anterior  centre  for  accommodation,  another  for  the  light  reflex  of 
the  iris,  and  a  third,  the  largest,  representing  all  the  other  eye  muscles 
supplied  by  the  third  nerve.  (4.)  That  the  nucleus  of  the  fourth  nerve 
is  continuous  with  that  of  the  lowest  part  of  the  third.  Some  fibres, 
however,  probably  come  from  the  nucleus  of  the  sixth.  Indeed,  the 
connection  is  very  close  between  the  nuclei  of  these  three  nerves, 
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which  govern  the  complex  movements  of  the  eyes.  (5.)  That  the  deep 
origin  of  the  fifth  nerve  is  a  very  extensive  one  :  it  reaches  from  be- 
neath the  corpora  quadrigemina  down  to  the  grey  matter  of  the  spinal 
cord,  being  close  to  the  visual  path  above,  and  to  the  origin  of  the 
cervical  nerves  below.    (6.)  That  the  sixth  nerves  having  a  longer 


Fio.  237.— Diagram  of  the  Fourth  Ventricle.  The  numbers  IV. -XII.  indicate  the  superficial 
origins  of  the  cranial  nerves,  while  3-12  indicate  their  deep  origin,  i.e.  the  positions  of  their 
central  nuclei ;  t,  funiculus  teres.   (Landois'and  Stirling.) 


course  than  any  of  the  cranial  nerves  before  they  enter  the  dura  mater, 
are  most  exposed  to  injury,  and  are  especially  liable  to  be  damaged  as 
they  pass  beneath  the  pons. 

Lesions  at  the  Base  of  the  Brain  are  liable  to  injure  some  of 
the  cranial  nerves  as  they  pass  to  their  respective  foramina.    Thus  a 
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tumour  situated  in  the  anterior  fossa  of  the  skull  is  apt  to  affect  the 
olfactory  nerves,  and  by  backward  extension  to  damage  the  optic  or  the 
oculo-motor  nerves.  If  situated  in  the  middle  fossa,  the  second,  third, 
fourth,  fifth  and  sixth  nerves  are  likely  to  suffer:  of  these,  the  in- 
volvement of  the  fifth  nerve  or  of  the  Gasserian  ganglion  is  usually  the 
most  prominent  feature.  If  situated  in  the  posterior  fossa,  the  fourth 
or  any  nerve  below  it  may  be  involved,  while,  at  a  later  period,  the 
motor  tract  may  become  affected. 

Blood- Vessels  of  the  Brain.— The  arteries  are  derived  from  the 
interna]  carotid  and  vertebral  arteries ;  on  the  left  side  the  current  of 
blood  is  much  more  direct  than  on  the  right  side;  hence  solid  particles 
more  readily  enter  the  left  internal  carotid  and  the  left  vertebral  than 
the  corresponding  vessels  on  the  right  side. 

Each  internal  carotid  divides  into  an  anterior  and  a  middle  cerebral 


Fig.  238.— Scheme  of  the  Disposition  of  the  Nuclei  of  Origin  of  the"Cranial  Nerves  in  the 
Region  of  the  Bulb  and  Pons.  (Edinger.) 


artery ;  these,  together  with  the  posterior  cerebral  and  the  communi- 
cating arteries,  form  the  circle  of  Willis. 

Cortical  Branches. — The  anterior  cerebral  arteries  curve  round  the 
corpus  callosum,  and  supply  on  the  outer  surface  the  first  and  second 
frontal  and  the  top  of  the  ascending  frontal  convolutions,  also  the 
inner  surfaces  of  the  hemispheres  in  front  of  the  parieto-occipital 
fissures,  together  with  portions  of  the  orbital  lobules.  The  posterior 
cerebral  arteries  supply  the  lower  aspect  of  the  temporal  and  the  occi- 
pital lobes.  The  middle  cerebral  supply  the  rest  of  the  cortex,  and 
hence  all  the  motor  region,  with  the  exception  of  portions  of  the  leg 
centres,  which  receive  blood  from  the  anterior  cerebral  vessels.  The 
middle  cerebral  also  supply  the  sensory  portions  of  the  cortex,  together 
with  the  auditory  and  speech  centres,  and  probably  the  higher  visual 
centres ;  the  half-vision  centres  receiving  blood  from  the  posterior 
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cerebrals,  which  supply  also  the  sensory  part  of  the  internal  capsule 
and  the  corpora  quadrigemina.    (Figs.  239  and  240.) 

Central  Arteries  arise  from  the  three  cerebrals  near  their  origins, 
and  also  from  the  circle  of  Willis.  There  are  six  groups,  two  mesial 
and  four  lateral,  two  on  each  side. 

The  small  anterior  mesial  group  from  the  anterior  cerebrals  supplies 
the  head  of  the  caudate  nucleus;  the  small  posterior  mesial  group 
from  the  posterior  cerebrals  supplies  the  inner  part  of  the  optic  thala- 
mus and  the  walls  of  the  third  ventricle.    In  haemorrhage  from  rupture 


Fig.  239. 


Figs.  239  and  240.— Areas  of  the  Cortex  supplied  by  Branches  of  the  Cerebral  Arteries.  The 
areas  shaded  with  horizontal  lines  represent  the  distrilnition  of  the  anterior  cerebral  artery  ; 
the  ..vreas  shaded  with  vertical  lines  the  distribution  of  the  posterior  cerebral  artery.  Tlie 
unshaded  area  in  Fig.  239  represents  the  distribution  of  the  middle  cerebral  artery. 

of  these  small  branches  of  the  anterior  and  posterior  cerebral  arteries 
the  blood  is  apt  to  force  its  way  into  the  ventricles.  The  internal 
capsule  and  the  central  ganglia  are  mainly  supplied  by  the  antero- 
lateral groups,  which  consist  of  small  arteries  derived  from  the  com- 
mencement of  the  middle  cerebrals.  There  are  internal  branches 
which  penetrate  the  inner  portions  of  the  lenticular  nucleus  and 
internal  capsule,  and  external  branches,  which  are  larger,  and  are 
divisible   into   two   sets — an  anterior  set,  named  lenticulo-striate 
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arteries,  and  a  posterior  set,  the  lenticulo-optic  arteries  (Fig.  242). 
Both  these  sets,  but  especially  certain  branches  of  the  former  set, 
are  particularly  liable  to  rupture.  The  arteries  of  the  posterior  lateral 
groups  which  spring  from  the  posterior  cerebrals  supply  the  posterior 
ends  of  the  optic  thalami,  and  their  rupture  usually  damages  the  pos- 
terior third  or  the  sensory  portion  of  the  internal  capsule.  The  crura 
and  corpora  quadrigemina  are  also  supplied  by  the  posterior  cerebrals. 

Between  the  central  and  cortical  systems  there  are  no  anastomoses, 
nor  do  the  central  branches  communicate  with  one  another;  but 
anastomoses  often  exist  between  the  cortical  branches. 


Fig.  24T.— Transverse  section  of  a  Cerebral  Hemisphere.  CCa,  corpus  callosuni  ;  NC,  caudate 
nucleus  ;  NL,  lenticular  nucleus  ;  IC,  internal  capsule  ;  CA,  internal  carotid  artery  ;  nSL, 
lenticulo-striate  artery  ("artery  of  liajmorrliage  ") ;  F,  A,  L,  T,  position  of  motor  areas 
governing  the  movements  of  the  face,  arm,  leg,  and  trunk  muscles  of  the  opposite  side. 
(Uorsley.) 

The  pons  and  medulla  receive  median  and  lateral  branches  from  the 
vertebral,  basilar,  and  cerebellar  arteries.  There  is  no  communication 
between  them,  and  hence  softening  is  not  uncommon ;  but  it  is  rare 
in  the  cerebellum,  because  the  superior,  middle  and  inferior  cerebellar 
arteries  freely  communicate  with  one  another. 

The  Veins. — The  leading  anatomical  j^oints  to  be  remembered  in 
connection  with  the  venous  circulation  of  the  brain  are  : — 

I.  That  the  veins  from  the  greater  part  of  the  cortex  pass  upwards 
and  forwards  into  the  superior  longitudinal  sinus,  the  direction  of  the 
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current  of  blood  being  opposed  to  that  in  the  sinus.  This  is  one  of 
the  chief  reasons  why  clots  are  readily  formed  in  the  sinuses  and 
cortical  veins. 

2.  That  the  veins  of  Galen,  which  receive  blood  from  the  lateral 
ventricles,  empty  themselves  into  the  straight  sinus.  Any  obstruction 
of  these  veins,  as  by  a  tumour  of  the  middle  lobe  of  the  cerebellum, 
causes  effusion  into  the  ventricles,  and  constitutes  a  factor  in  the 
production  of  hydrocephalus ;  at  the  same  time  it  is  doubtful  whether 
much  hydrocephalus  can  be  present  unless  the  communication  between 


Fig.  242. — Diagram  of  the  Arteries  oftliebase  of  the  Brain,  showingji.O.,  tlie  Lenticular-Optic,  and 
L.S.,  the  Lenticular-Striate  set  of  arteries.  Que  of  the  latter  is  called  the  arteiy  of  cerebral 
ha:morrhage.  V,  Vertebral ;  S.a.,  Siiinalis  ant. ;  S.p.,  Spinalis  post.  ;  B,  Basilar  with  median 
branches;  Cb.s.,  Superior  cerebellar;  C.i.,  Inferior  cerebellar;  C.p.,  Posterior  cerebellar!; 
Com.p.,  Posterior  communicating;  Ca.i.,  Internal  carotid;  0,  Ophthalmic;  Cm.,  Middle 
cerebral ;  est.,  Artery  to  corpus  striatum  ;  C.call.,  Aitery  to  corp.  callosum.] 


the  ventricular  cavity  and  the  subarachnoid  space  (by  means  of  the 
foramen  of  Magendie)  is  completely  occluded. 

3.  That  nearly  all  the  blood  from  the  cerebrum  and  cerebellum  is 
conveyed  directly  or  indirectly  into  the  lateral  sinuses,  and  thence  to 
the  internal  jugular  veins. 

4.  That  there  are  several  important  communications  between  the 
intra-  and  extra-cranial  veins.  Thus  the  veins  of  the  nose  and  most  of 
those  of  the  scalp  communicate  with  the  superior  longitudinal  sinus ; 
the  occipital  veins  with  the  lateral  sinus  by  means  of  the  mastoid 
veins ;  the  deep  cervical  veins  with  the  inferior  petrosal  sinus ;  while 
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a  communication  is  established  between  the  facial  vein  and  the  cavernous 
sinus  by  means  of  the  ophthalmic  veins. 

Blood-Vessels  of  the  Spinal  Cord.— Two  points  of  practical 


Vertebral  Vertebral 
Spine.       Body.  Jf^^f.jr^,.^^ 

.CLJ.  CLjL  CL^- 


<-Tr  Pupil-AccommodatioTt) 
Jaw.  Eye-Afuscles. 

Conjunctival. 

RespiTolory /Coughing,  Snee^inff). 
Cafdio-Inh  ibitbry.  


Fic.  243. — Diagram  and  Table  of  Reflex  Actions,  showing  the  Plane  in  the  Cord  through  which 
•  the  Reflex  occurs,  and  its  level  with  regard  to  botli  tlie  Bodies  and  the  Spines  of  the 
Vertebrie.  {KiU.) 

importance  in  connection  with  the  distribution  of  the  arteries  may  be 
mentioned. 

I.  Owing  to  their  tortuous  course  before  entering  the  cord,  they 
are  much  less  exposed  to  pressure  than  those  going  to  the  brain,  and 
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hence  hEemorrhage  into  the  cord,  from  degeneration  and  rupture  of 
the  arterial  wall,  is  a  rare  event. 

2.  The  arteries  which  supply  the  cervical  and  upper  dorsal  regions 
pass  almost  horizontally  to  the  cord,  but  many  of  those  which  nourish 
the  lower  end  of  the  cord  have  a  long  ascending  course,  the  arteries 


Fio.  244.— Diagram  showing  the  relation  of  the  Vertebral  Spines  to  their  Bodies  and  to  the  origin 
of  the  several  Nerve-roots.  Each  cervical  spine  is  nearly  opposite  the  lower  roots  of  the 
nerve  below  ;  the  vertebra  prominens  is  opposite  the  first  dorsal  roots,  and  from  the  3rd  to 
the  10th  dorsal  the  spines  correspond  to  the  second  root  below;  the  nth  spine  corresponds 
to  the  ist  and  2nd  lumbar  nerves,  the  12th  to  the  3rd,  4th,  and  5th ;  the  ist  lumbar  to  the 
ist,  znd,  and  3rd  sacral  nerves,  wliile  the  top  of  the  cord  is  opposite  the  upper  part  of  the 
2nd  lumbar.   {After  Oowers.) 


accompanying  the  nerves  of  the  cauda  equina  being  often  several  inches 
in  length.  This  arrangement,  together  with  the  smallness  of  their 
calibre,  offers  much  resistance  to  the  blood-stream,  and  may  possibly 
explain  to  some  extent  the  proneness  of  the  lower  part  of  the  cord 
to  become  diseased. 
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Relations  of  the  Spinal  Cord  and  of  the  Spinal  Nerves 

to  the  Vertebral  Spines.— At  birth  the  lower  end  of  the  cord 
reaches  as  low  as  the  third  lumbar  vertebra,  but  in  the  adult  it  is 
opposite  the  lower  border  of  the  first  lumbar  vertebra. 

The  cervical  enlargement  extends  from  the  upper  end  of  the  cord  to 
the  first  or  the  second  dorsal  vertebra,  and  corresponds  to  the  bodies  and 
spines  of  the  cervical  vertebiffi.  The  lumbar  enlargement  corresponds 
to  the  lowest  three  dorsal  and  the  first  lumbar  spines. 

The  spinal  nerves  do  not  leave  the  coi-d  at  the  vertebrse  correspond- 
ing to  them  in  number ;  and  inasmuch  as  disease  of  the  cord  or  its  roots 
is  frequently  produced  by  lesions  of  the  vertebrae  or  of  the  spinal  mem- 
branes, it  is  impossible  to  make  an  accurate  diagnosis  of  the  seat  of 
the  lesion  without  a  knowledge  of  the  relations  between  the  roots  and 
the  vertebral  spines.  These  relations,  as  well  as  the  various  levels  at 
which  the  reflexes  occur,  are  shown  in  Figs.  243,  244. 

Distribution  of  the  Spinal  Roots.— This,  so  far  as  it  has  been 
ascertained  by  the  labours  of  Ferrier,  Thorburn  and  others,  is  indi- 
cated in  the  following  table.  The  facts  given  in  the  column  relating 
to  the  sensory  distribution  of  the  spinal  nerve  roots  are  also  shown, 
diagrammatically,  in  Plates  I.  and  II.  (modified  from  Thorburn, 
"Brain,"  1893).  "It  must,  however,  be  fully  understood  that  the 
boundaries  of  the  areas  represented  are  not  to  be  taken  as  absolutely 
defined ;  they  are  merely  general  delineations  of  the  usual  distribution 
of  each  root  ; "  for  example,  in  the  case  of  the  sole  of  the  foot,  there 
is  no  satisfactory  evidence  as  to  the  true  boundary  between  the  first 
sacral  and  the  fifth  lumbar. 


Relation  of  Motor  and  Sensory  Functions  to  Spinal  Boots. 


Nerve 
Boots. 

Motor. 

Sensory. 

c.  1-3 

Small  rotators  of  head.  Sterno- 
mastoid.     Trapezius  (upper 
part).   Levator  anguli-scapulEe. 
Scaleni.    Depressors  of  hyoid 
bone. 

Scalp  and  neck. 

In  Plate  I.,  CP  represents  the 
area  supplied  by  the  descend- 
ing branches  of  the  cervical 
plexus. 

4 

Supra-  and  infra-spinatus.  Dia- 
phragm.   Teres  minor  (?). 

Neck  and  upper  part  of  chest. 

5 

Biceps  and  brachialis  anticus. 
Deltoid.     Supinators  longus 
and  brevis. 

Over  deltoid  and  outer  aspect 
of  arm  and  forearm,  as  far 
as  styloid  process  of  radius. 

if:  I  hi  innl.txiiv,  l.illi. 
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Relation  of  Motor  and  Sensory  Functions  to  Spinal  Roots 


— continued. 

Nerve 
Boots. 

Motor. 

Sensoi-y. 

6 

Subscapnlaris.  Pronators.  Teres 
major.  Latissimus  dorsi.  Pec- 
toralis  major.    Triceps.  Ser- 
ratus  magnus. 

Central  portions  of  anterior  and 
y     posterior  aspects  of  arm  and 
forearm. 

7 

Extensors  of  wrist.    Long  exten- 
sors of  fingers. 

8 

Flexors  of  wrist.    Long  flexors 
of  fingers. 

1  Inner  side  of  little  finger,  of 
hand,  forearm  and  arm. 

. 

D.  I 

Interossei.    Other  intrinsic  mus- 
cles of  hand. 

2-12 

Lower  part  of  trapezius.  Muscles 
of  chest  and  abdomen.  Erec- 
tor spinse. 

Chest  and  abdomen,  and  upper 
part  of  buttock. 

L.  I 

Ilio-hypogastric  and  ilio-in- 
guinal. 

2 

Cremaster. 

Outer  and  upper  part  of  thigh. 
The  areas  are  represented 
differently  on  the  two  sides 
in  Plate  1.,  in  order  to  illus- 
trate probable  variations  in 
the  distribution  of  the  second 
lumbar. 

3 

Sartorius.    Adductor  and  flexors 
of  thigh. 

Anterior  aspect  of  thigh. 

4 

Extensor  of  knee.    Abductors  of 
thigh. 

Anterior  and  inner  part  of  leg  ; 
also  inner  and  outer  portions 
of  thigh. 

S 

Hamstring  muscles. 

Outer  aspect  of  leg  and  foot ; 
also  probably  part  of  back  of 
thigh. 
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Relation  op  Motor  and  Sensory  Functions  to  Spinal  Roots 

— continued. 


Nerve 
Roots. 

Motor. 

Sensory. 

I  Calf  muscles  and  glutei.  ^ 

1  Peronei.      Flexors  of  ankle. 
(     Intrinsic  muscles  of  foot. 

i  erigentes. 

A  narrow  strip  on  back  of  thigh, 
back  of  leg  and  ankle,  sole  • 
inner  part  of  dorsum  of  foot. 

3 

Perineal  muscles. 
Penis  muscles. 

Nerv 

Perineum,  external  genitals, 
"  saddle-shaped  "  area  of 
back  of  thigh. 

4 

Bladder  and  rectum. 

Skin  from  coccyx  to  anus. 

CLINICAL  EXAMINATION,  OR  THE  INVESTIGATION  OF  THE 
SYMPTOMS  PRODUCED  BY  DISEASE  OF  THE  NERVOUS 
SYSTEM. 

The  symptoms  to  be  considered  in  the  present  section  may  be  con- 
veniently grouped  under  the  following  headings  :  

1.  Disorders  of  muscular  action. 

2.  Disorders  of  sensation. 

3.  Disorders  of  reilex  action. 

4.  Disorders  of  language. 

5.  Disorders  of  the  special  senses. 


DISORDERS  OF  MUSCULAR  ACTION. 

Muscular  action  may  be  increased  or  diminished,  or  it  may  be 
perverted,  without  presenting  any  alteration  in  strength. 

Increased  Muscular  Action.— Spasm  is  a  term  applied  to  in- 
creased and  involuntary  muscular  action,  that  is,  to  muscular  contrac- 
tions which  occur  independently  of  any  voluntary  stimulus.  It  may 
affect  the  involuntary  or  the  voluntary  muscles  of  the  body,  and  may 
be  of  the  clonic  or  the  tonic  variety.  "When  affecting  the  volun- 
tary muscles,  spasm  indicates   undue   excitability  of  some  portion 
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of  the  motor  tract,  or  of  the  muscles  themselves,  in  consequence 
either  of  morbid  irritability  or  of  defective  control  of  the  reflex 
centres. 

Tonic  Spasm. — This  means  uninterrupted  muscular  contraction, 
the  duration  of  which  may  vary  from  a  few  minutes  to  many  months. 
Persistent  tonic  spasm  is  often  termed  rigidity,  or,  if  limited  to  a 
particular  group  of  muscles,  contracture.  The  latter  condition  may 
result  from  long-continued  irritation  of  motor  roots ;  or  it  may  affect 
healthy  muscles  whose  opponents  are  paralysed — as,  for  example,  in 
infantile  paralysis,  where  the  contraction  ^  and  shortening  of  the 
healthy  muscles  of  the  affected  limb  are  the  results  of  adaptation  to 
posture,  and  constitute  an  important  factor  in  the  production  of  the 
various  deformities  met  with  in  that  disease. 

According  to  the  presence  or  the  absence  of  paralysis,  cases  of  tonic 
spasm  may  be  broadly  separated  into  two  groups. 

Group  I.  Tonic  Spasm  is  dominant;  Paralysis  is  absent  or  incon- 
spicuous.— Such  spasm  may  affect  a  single  muscle,  as  the  diaphragm ; 


Fig.  245. — Spasm  of  Interossei  iu  a  well-marked  case  of  Alcoholic  Paralysis. 


a  group  of  muscles,  as  in  tetany  ;  or  the  majority  of  the  muscles  of 
the  body,  as  in  tetanus,  catalepsy  and  strychnine  poisoning.  Tetanic 
attacks  also  occur  in  meningitis,  and  i-arely  in  tumours  of  the  cerebel- 
lum, probably  from  pressure  on  the  pons.  In  Thomsen's  disease  the 
commencement  of  a  voluntary  movement  is  attended  by  so  much 
rigidity  of  the  muscles  that  any  intended  action  is  hindered  or 
prevented. 

A  simple  variety  of  tonic  spasm  is  illustrated  by  cramp.  This 

^  Structural  shortening jnnst  be  distinguished  from  tonic  spasm  and  contracture  ; 
the  latter  can,  but  the  former  cannot,  be  overcome  by  steady  triiction. 
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symptom  is  prominent  in  cholera.  It  also  occurs  in  peripheral 
neuritis,  especially  the  alcoholic  variety;  indeed,  cramp  of  the  calf- 
muscles  is  one  of  the  commonest  premonitory  symptoms  of  alcoholic 
neuritis,  and  is  found  in  association  with  coldness,  and  sensations  of 
numbness  and  tingling  of  the  hands  and  feet.  Muscular  cramps  and 
startings  of  the  limbs  are  apt  to  occur  with  the  greatest  severity  just 
as  the  patient  is  about  to  fall  asleep.  Frequently,  also,  the  fingers 
and  toes  are  attacked  and  distorted  by  painful  cramps.  Further,  in 
the  later  stages  of  multiple  neuritis,  when  paralysis  is  pronounced, 
irritative  motor  phenomena  are  sometimes  present.  For  example,  in  a 
case  of  alcoholic  paralysis  under  the  author's  care,  the  position  of  the 
hands  somewhat  resembled  that  seen  in  tetany  (see  Fig.  245),  and  it 
was  found  that  the  flexion  of  the  first  phalanges  of  the  fingers,  and  the 
extension  of  the  terminal  ones,  were  mainly  caused  by  spasm  of  the 
interossei  and  lumbricales  ;  this  was  proved  by  the  firmness  with  which 
the  fingers  were  pressed  together,  and  by  the  resistance  experienced  on 
trying  to  separate  them,  or  to  extend  them  at  the  metacarpo-phalangeal 
joints.  The  fingers,  too,  were  never  completely  at  rest,  and  their 
quivering  movements  appeared  to  be  due  to  intermittent  contractions 
of  the  interossei.  In  such  cases  it  seems  likelj'  that  the  spasms  are 
due  to  irritation  of  peripheral  nerve-fibres,  just  as  spasm  of  the 
ocular  muscles  may  result  from  basal  meningitis  causing  irritation 
of  the  motor-nerve  trunks,  or  facial  spasm  from  the  pressure  of  a 
tumour  on  the  facial  nerve. 

In  other  examples  of  tonic  spasm,  as  tetany  or  torticollis,  it  is  often 
impossible  to  say  what  part  of  the  motor  tract  is  in  a  morbid  state. 
Some  authorities  believe  that  the  spasms  of  tetany  depend  on  disturb- 
ance of  the  cortical  motor  areas ;  against  this  view  may  be  mentioned 
the  persistence  of  the  spasms  during  sleep  and  chloroform  anaesthesia, 
and  the  fact  already  mentioned  (see  page  68),  that  the  position  of  the 
hand  in  tetany  differs  from  that  seen  in  the  convulsive  attacks  of 
infancy.  The  pathology  of  many  varieties  of  torticollis  is  equally 
obscure.  Hence  it  is  particularly  important  that  the  student  should 
make  careful  observations  of  every  case  of  tonic  spasm  that  comes 
before  him,  noting  its  distribution  and  degree,  and  whether  the  muscles 
affected  with  spasm  are  supplied  by  the  same  nerve,  or  whether  they 
are  functionally  associated  although  supplied  by  different  nerves. 
He  should  then  look  for  any  signs  of  motor  weakness  or  of  sensory 
disturbance  in  the  part  affected.  Finally,  he  should  endeavour 
to  determine  the  most  probable  situation  of  the  lesion,  and  especi- 
ally whether  it  is  in  the  upper  or  in  the  lower  segment  of  the  motor 
tract. 

When  the  involuntary  muscles  are  attacked    by  spasm,  it  is 
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commonly  of  the  tonic  variety — for  example,  the  spasm  of  the  pharynx 
in  hydrophobia,  of  the  glottis  in  laryngismus  stridulus,  of  the  intestinal 
wall  in  certain  cases  of  colic. 

Group  2.  Tonic  Spasm  and  Paralysis  are  Associated  in  various 
Proportions. — The  regional  pathology  of  this  group  is  much  clearer 
than  that  of  cases  where  tonic  spasms  are  the  only  morbid  phenomena 
present.  As  a  rule,  the  combination  of  paralysis  and  spasm  indicates 
a  lesion  of  some  portion  of  the  upper  segment  of  the  motor  tract  (see 
p.  413).    The  condition  is  spoken  of  as  one  of  spastic  weakness  or 


Fig.  246. — Unilateral  Clonic  Facial  Spasm — Mimic  spasm  or  Convulsive  tic. 


spastic  paralysis,  and  will  be  more  fully  described  when  we  come  to 
consider  the  various  forms  of  paralysis.  Let  it,  however,  be  remem- 
bered that  a  spastic  paralysis  may  sometimes  be  due  to  disease  of  the 
lower  segment  of  the  motor  tract  (see  Fig.  245). 

Clonic  Spa,sm. — Here  contraction  and  x'elaxation  of  muscular 
fibres  occur  in  quick  succession.  It  may  affect  a  single  muscle — as, 
for  example,  the  orbicularis  palpebrarum — when  twitching  movements 
of  the  eyelid  will  be  observed;  or  a  group  of  muscles,  as  in  clonic 
torticollis,  when  the  head  is  rotated  obliquely  to  one  side  by  a  succes- 
sion of  jerks. 

2  E 
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Tremor  is  the  most  delicate  form  of  clonic  spasm,  and  between  it 
and  the  coarsest  variety  of  clonic  spasm  there  is  every  possible  grada- 
tion. When  limited  to  individual  muscular  fibres,  it  is  called  fibrillary 
contraction.  These  contractions  are  visible  as  wavy  oscillations  under 
the  skin,  and  constitute  one  of  the  earliest  signs  of  muscular  atrophy. 
When  their  presence  is  doubtful  or  inconstant,  they  may  be  elicited  or 
increased  by  sharply  tapping  over  the  muscles,  or  sometimes  by  cooling 
the  surface  of  the  skin.  Such  fibrillation  of  muscle  is  common  in 
peripheral  neuritis,  and  occurs  to  a  marked  degree  in  progressive 
muscular  atrophy  (chronic  anterior  poliomyelitis),  while  it  is  less  fre- 
quent and  less  severe  in  infantile  paralysis  (acute  anterior  poliomyelitis), 
and  usually  absent  in  the  group  of  myopathic  atrophies. 

Tremor,  when  more  extensive  in  distribution,  causes  trembling  of 
the  limbs  or  trunk,  and  is  of  many  varieties.  It  may  be  fine  or  coarse 
in  character,  and  jerky  or  regular  in  rhythm.  It  may  be  constant 
during  waking  hours,  and  it  occasionally  continues  during  sleep; 
or  it  may  intermit,  and  occur  only  during  voluntary  movements.  In 
paralysis  agitans  the  tremor  persists  during  repose,  although  it  gene- 
rally subsides  during  sleep  ;  in  disseminated  sclerosis  the  tremor 
is  absent  during  rest,  but  recurs  when  voluntary  movements  are  per- 
formed. 

The  tremor  of  paralysis  agitans,  sometimes  called  convulsive  tremor, 
consists  of  strong  rhythmical  oscillations,  from  about  five  to  seven  per 
second.  It  continues  in  every  position,  and  is  usually  not  increased 
by  voluntary  movements ;  indeed  a  voluntary  movement  may  stop  the 
tremor  for  a  time.  When  the  tremor  is  slight,  irregularities  in  hand- 
writing may  require  a  lens  for  their  detection. 

The  tremor  usually  begins  and  is  most  noticeable  in  the  hands 
— where  it  often  chiefly  consists  of  the  movements  of  pronation 
and  supination ;  it  may  subsequently  spread  to  other  parts  of  the 
body ;  the  trunk  muscles  are  usually,  and  those  of  the  abdomen  in- 
variably spared.  If  the  tremor  is  unilateral,  and  the  shaking  of 
the  affected  hand  be  forcibly  checked,  the  free  hand  often  begins 
to  shake. 

The  tremor  of  disseminated  sclerosis,  sometimes  called  paralytic 
tremor,  is  wild  and  irregular  in  character.  At  the  commencement  of 
a  movement,  such  as  that  constituted  by  taking  a  glass  of  water  in  the 
hand  and  carrying  it  to  the  mouth,  the  tremor  is  slight ;  but  it  gradually 
increases  to  a  violent  shaking,  so  that  an  intended  straight  line 
becomes  a  zigzag,  the  oscillations  of  which  show  a  progressive  increase 
in  amplitude,  and  eventually  become  excessively  erratic.  Their  violence 
is  frequently  proportionate  to  the  effort  made  to  overcome  them. 

A  precisely  similar  coarse  jerky  tremor,  or  series  of  clonic  spasms. 
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as  the  movements  might  equally  well  be  designated,  occurs  in  some 
cases  of  unilateral  brain  disease,  especially  perhaps  when  the  lesion  is 
situated  in  the  neighbourhood  of  the  optic  thalamus. 

The  tremor  of  old  age  is  usually  of  fine  quality,  and  closely  re- 
sembles that  of  paralysis  agitans,  but  the  following  differences  may 
commonly  be  observed  : — 

(i.)  The  head  and  face  muscles  are  almost  invariably  attacked,  and 
at  an  early  period,  by  the  tremor  of  old  age ;  but  in  paralysis  agitans 
they  frequently  escape,  and  when  they  are  affected,  it  is  usually  at  a 
much  later  period  than  the  hand.  (2.)  Senile  tremor  is  usually  bilateral 
from  the  first ;  in  paralysis  agitans  tremor  attacks  one  side  of  the  body 
before  the  other.  (3.)  Senile  tremor,  when  slight,  may  only  appear 
during  voluntary  movements,  which  usually  also  influence  it  more 
than  they  influence  the  tremor  of  paralysis  agitans. 

Tremor  of  an  intermediate  character  is,  however,  frequently  ob- 
served, and  then  the  diagnosis  has  to  be  based  on  concurrent  symptoms, 
such  as  the  presence  in  paralysis  agitans  of  muscular  weakness  and 
rigidity. 

Tremor  also  occurs  in  exophthalmic  goitre,  in  alcoholic,  lead,  and 
mercurial  poisoning ;  in  these  cases,  as  a  rule,  it  is  only  observed  on 
movement.  In  exophthalmic  goitre  sometimes  the  whole  body  shakes 
continuously  with  a  slight  gentle  tremor ;  as  a  rule,  the  rhythmical 
oscillations  are  smaller  and  quicker  than  in  paralysis  agitans  or  in 
senile  tremor,  and  resemble  those  produced  in  healthy  persons  by 
psychical  disturbance,  or  in  various  conditions  of  nervous  weakness,  as 
during  convalescence  from  severe  disease. 

Alcoholic  tremor  is  more  marked  after  fasting,  and  is  temporarily 
diminished  by  the  use  of  spirits.  A  precisely  similar  tremor  to  that 
of  "delirium  tremenfe  "  may  be  seen  in  meningitis  and  in  febrile  deli- 
rium ;  it  must,  moreover,  be  remembered  that  the  condition  known  as 
delirium  tremens  may  exist  without  tremor. 

In  hysteria  every  variety  of  tremor  occurs,  but  it  is  usually  of 
a  paroxysmal  character  with  abrupt  transitions  to  a  different  type — 
a  fine  quality,  for  example,  being  suddenly  replaced  by  jerky  clonic 
spasm. 

Convulsion  is  the  severest  form  of  clonic  spasm,  and  the  term  is 
commonly  restricted  to  cases  in  which  most  of  the  muscles  of  the  body 
are  simultaneously  affected  with  clonic  spasms.  It  is  convenient,  how- 
ever, to  include  under  this  term  severe  forms  of  local  spasm,  such  as 
those  excited  by  lesions  in  the  motor  region  of  the  cortex. 

In  mo6>t  cases,  a  convulsion  is  to  be  regarded  as  the  result  of  a  dis- 
charge of  energy  from  the  cells  of  the  cerebral  cortex,  and  hence  it 
indicates  an  instability  of  those  cells.      Such  instability  may  be 
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brought  about  by  many  causes  :  (i.)  By  local  disease,  as  meningitis  or 
a  cortical  tumour.  (2.)  By  blood  changes,  as  in  pyrexia  ;  for  example, 
convulsions  sometimes  occur  in  childhood  at  the  onset  of  the  acute 
specific  fevers  or  of  pneumonia  ;  also  in  hypervenous  states  of  the 
blood,  as  in  congenital  heart  disease.  (3.)  Reflexly,  as  from  the  pres- 
ence of  a  worm  or  of  undigested  food  in  the  alimentary  canal.  (4.)  In 
an  unknown  way,  as  in  ordinary  epilepsy  and  hysteria. 

Clinically,  two  distinct  types  of  convulsion  may  be  recognised.  In 
the  one  type  the  convulsion  starts  deliberately  in  a  particular  group  of 
muscles,  then  may  slowly  spread  to  other  muscles,  but  does  not,  as  a 


Fig.  247.— Showing  Facial  Spasm  at  tlie  comruencemeut  of  an  attack  of  "  Jacksonian  Epilepsy." 
Tlie  attacks  in  this  patient  always  begin  at  the  right  angle  of  the  mouth  ;  the  head  is  then 
rotated  to  the  right  side,  the  tongue  is  arched  and  drawn  to  the  right  side,  and  power  of 
articulation  is  lost ;  then  the  upper  limb  becomes  affected,  but  not  the  lower  limb.  The 
man  has  been  subject  to  these  attacks  for  several  years  ;  consciousness  is  never  lost,  and 
there  is  not  the  slightest  trace  of  paralysis  in  arm  or  face.  The  etiology  obscm-e ;  no  histoiy 
of  syphilis. 

rule,  affect  the  body  generally,  nor  is  it  attended,  except  in  severe 
cases,  by  loss  of  consciousness.  In  the  other  type  the  convulsion  is 
general,  and  is  commonly  attended  with  loss  of  consciousness.  The 
former  may  for  convenience  be  termed  local,  the  latter  general, 
convulsions. 

Local  Convulsions  ("Jacksonian  Epilepsy"). — These  are  caused  for 
the  most  part  by  organic  disease  of  the  motor  areas  of  the  cerebral 
cortex.  When  limited  to  one  limb  or  to  one  side  of  the  head,  they  are 
called  monospasms,  and  the  following  clinical  varieties  may  be  dis- 
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tinguished:  Crural,  brachial,  facial,  oculo-motor,  and  masticatory 
monospasms.  Each  of  these  monospasms  is  produced  by  irritation  of 
the  particular  region  of  the  cortex  which  governs  the  movements  of 
the  parts  involved  in  the  local  convulsion,  and  if  the  convulsion  spreads, 
the  muscles  next  to  be  attacked  are  those  whose  motor  centres  are 
nearest  to  that  portion  of  the  cortex  first  irritated.  Thus,  a  convulsion 
beginning  in  the  leg  will  spread  to  the  arm  before  the  face ;  one  begin- 
ning on  one  side  of  the  face  will  extend  next  to  the  arm,  and  attack  the 
leg  last  of  all.  In  some  cases,  a  convulsion  beginning  thus  locally  may 
eventually  become  general,  and  then,  as  a  rule,  there  is  complete  loss 
of  consciousness.  It  is  therefore  of  the  greatest  importance  to  observe 
accurately  the  initial  or  "  signal "  spasm,  because  that  is  our  guide  to 
the  precise  situation  of  the  lesion.  Thus,  in  one  case  in  which  clonic 
spasm  began  in  the  great  toe,  a  cicatrix  was  found  in  front  of  the 
highest  part  of  the  fissure  of  Rolando,  and  when  this  was  removed  (by 
Horsley)  paralysis  of  the  great  toe  only  remained.  The  patient  is  often 
able  to  describe,  even  during  the  progress  of  the  convulsion,  how  and 
where  it  began.  It  may  be  observed :  (i.)  That  convulsions  of  this  type, 
while  limited  to  the  limbs  on  one  side,  may  aifect  muscles  which  are 
bilaterally  associated  in  action,  such  as  those  on  both  sides  of  the 
abdomen  and  thorax.  (2.)  That  an  attack  of  local  convulsions  is 
usually  followed  by  transitory  or  permanent  paralysis  of  the  aflfected 
muscles. 

General  Convulsions  are  the  most  prominent  feature  of  epilepsy ; 
they  occur  also  in  hysteria,  and  in  many  cases  of  organic  brain  disease, 
especially  when,  as  in  meningitis,  the  morbid  process  is  a  diffused  one. 
We  have  also  just  seen  that  local  convulsions  dependent  on  a  local 
cortical  lesion  may,  in  severe  cases,  become  general.  Eclampsia  is 
sometimes  used  as  a  designation  for  the  recurrent  convulsions  which 
come  on  in  uraemia,  in  the  puerperal  state,  and  in  young  children 
apart  from  brain  disease  :  but  the  term  is  not  applied  to  a  single  fit. 
Convulsions  are  more  readily  excited  in  young  children  than  in  older 
persons ;  thus  they  often  occur  during  the  first  dentition,  especially  in 
rickety  infants,  and  are  started  by  the  irritation  of  intestinal  worms ; 
sometimes  they  constitute  the  initial  stage  of  the  acute  specific  fevers, 
of  pneumonia  and  of  acute  poliomyelitis. 

A  typical  epileptic  fit  is  made  up  of  three  stages — a  tonic  stage,  a 
clonic  stage,  and  a  stage  of  gradual  recovery.  The  patient,  with  or 
without  warning,  called  aura,^  suddenly  loses  consciousness,  then  the 
muscles,  first  of  one  side  and  afterwards  of  the  other  side  of  the  body, 
or  less  commonly  of  both  sides  simultaneously,  become  quite  rigid.  In 

This  is  a  term  applied  to  any  sensation  or  motion  which  is  experienced  by  the 
patient,  and  which  warns  him  of  the  oncoming  attack. 
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a  few  seconds  the  tonic  merges  into  the  clonic  stage,  in  which  the 
rigid  muscles  become  the  seat  of  clonic  spasms;  other  muscles  are 
quickly  attacked,  till  the  whole  body  is  thrown  into  convulsions. 
Frequently  the  tongue  is  pushed  between  the  teeth  and  bitten ;  the 
saliva  is  frothed  in  the  mouth;  and  urine  and  fseces  are  passed 
involuntarily.  Towards  the  end  of  this  stage,  which  usually  lasts 
two  or  three  minutes,  spasmodic  jerkings  become  slower  and  less  fre- 
quent, till  they  finally  cease,  the  patient  lying  for  a  time  in  a  state  of 
deep  coma  with  flaccid  paralysed  limbs  ;  he  breathes  stertorously,  his 
face  is  cyanotic,  and  his  pupils  are  widely  dilated.  The  third  stage 
is  characterised  by  a  gradual  return  to  consciousness  and  voluntary 
power;  during  this  period  of  transition,  twitching  or  rigidity  of  muscles 
may  here  and  there  be  noticed ;  before  complete  consciousness  is  re- 
gained the  patient  may  perform  various  automatic  acts  of  which  he 
has  afterwards  no  recollection. 

In  rare  cases,  a  grave  condition,  known  as  the  "  status  epilepticus," 
is  met  with.  It  is  characterised  by  a  rapid  succession  of  fits  and  by 
deepening  coma.  The  pulse  and  respiration  are  greatly  quickened; 
the  temperature  may  rise  to  105°  or  107°,  and  death  frequently 
ensues. 

The  convulsions  of  uraemia  and  of  the  puerperal  state  closely 
resemble  those  of  epilepsy;  they  set  in  suddenly,  comprise  a  tonic 
and  a  clonic  stage,  and,  as  a  rule,  exhibit  a  violent  character. 

Hysterical  Convulsions. — In  hysteria  almost  every  variety  of  clonic 
or  tonic  spasm,  or  of  general  convulsion,  may  be  witnessed.  The 
convulsive  attacks  of  hysteria  can  generally  be  recognised  by  their 
intensity,  their  obstinacy,  and  by  the  fact  that  their  onset  is  usually 
referable  to  some  unusual  emotional  excitement.  It  is  also  to  be 
observed  that  the  contractions  rarely  if  ever  implicate  muscles  whose 
movements  cannot  be  voluntarily  performed ;  thus  contraction  of  one 
half  of  the  frontalis,  incoordinate  movements  of  the  eyeballs,  and 
clonic  spasms  of  the  muscles  on  one  side  of  the  chest  or  abdomen  are 
never  observed  in  hysteria. 

Two  types  of  convulsive  attacks  have  been  distinguished  under  the 
terms  hysteria  minor  and  major. 

Hysteria  minor  is  the  term  applied  to  the  mildest  form  of  convulsion, 
in  which  emotional  discharges  are  associated  with  violent  movements 
of  the  limbs,  arching  of  the  spine,  and  throwing  of  the  head  from  side 
to  side. 

Hysteria  major,  Hystero-exnlepsy,  Hysteroid  convulsions  are  terms 
given  to  the  severest  and  most  complex  varieties  of  convulsive 
phenomena.    Three  stages  are  described  by  French  writers. 

The  first,  or  epileptic,  stage  is  often  preceded  by  certain  prodromata, 


DISORDERS  OF  MUSCULAR  ACTION. 


439 


such  as  borborygmi,  globus,  and  palpitation,  or  by  a  period  of  mental 
disturbance,  with  hallucinations ;  then  the  patient  frequently  experi- 
ences a  sensory  aura— some  curious  sensation  in  the  hypogastrium 
or  ovarian  region,  or  in  the  soles  of  both  feet— which  ascends  to  the 
neck  or  head,  after  which  the  patient  falls  down.  All  the  muscles 
become  rigid,  respiration  is  suspended,  and  the  attack  closely  resembles 
the  first  stage  of  epilepsy.  But  it  will  be  noticed  that  the  patient 
is  rarely  injured  by  falling;  that  the  hands,  though  clenched,  never 
exhibit  the  interosseous  position  which  is  often  seen  in  epilepsy ;  that 
the  tongue  is  frequently  outstretched,  that  the  pupils  are  normal,  and 
that  pressure  over  the  ovarian  regions,  commonly  unduly  sensitive,  will 
often  arrest  the  attack. 

The  second  stage,  or  the  "phase  des  grandes  movements,"  is  char- 
acterised by  the  most  varied  and  grotesque  attitudes.  Of  these  the 
most  striking  is  the  "arc  de  cercle,"  in  which  there  is  marked  opistho- 
tonus, with  the  head  bored  back  into  the  pillow ;  so  exaggerated  may 
this  posture  become,  that  the  trunk  is  pushed  forwards  from  the  bed, 
and  the  patient  rests  on  her  heels  and  head,  the  latter  in  the  severest 
cases  being  so  thrust  back  that  the  vertex,  or  even  the  forehead,  forms 
the  point  of  support.  Screaming,  tearing,  biting,  and  all  kinds  of 
struggling  movements,  are  common  in  this  stage,  the  severity  of  which 
is  proportional  to  the  efforts  made  to  restrain  them.  The  clonic  spasms 
which  occur  in  this  stage  are  less  rapid  and  shock-like  than  those  of 
epilepsy,  and  indeed  more  closely  resemble  a  coarse  tremor  than  the 
true  epileptic  jerkings.  Another  distinction  is  that  the  tongue  is 
never  bitten,  although  exceptionally  both  it  and  the  lips  may  be  acci- 
dentally injured  by  the  teeth  as  the  patient  falls  to  the  ground. 

The  third  stage,  or  the  "phase  des  attitudes  passionelles,"  now 
appears.  During  its  continuance  expression  may  be  given  by  delirious 
talk,  and  by  attitude  to  every  possible  emotion,  as  anger,  fear,  joy, 
grief,  or  the  most  intense  voluptuousness.  Hysteroid  attacks  may 
occur  in  series,  like  epileptic  attacks,  constituting  what  is  known  as 
the  status  hystericus.  This  is  distinguished  from  the  status  epilepticus 
by  the  facts  that  the  temperature  is  not  raised  and  that  life  is  not 
threatened.  Hysteroid  convulsions  may  follow  a  true  epileptic  seizure, 
but  in  such  cases  it  will  usually  be  found  that  the  patient  formerly 
had  epileptic  fits  which  were  not  followed  by  such  convulsions. 
They  may  occur  in  patients  suffering  from  organic  brain  disease,  the 
disturbance  of  nerve  function  from  real  disease  being  the  exciting 
cause  of  the  hysteroid  attack.  Hence  in  all  seizures  apparently 
hysterical,  a  careful  search  should  be  made  for  any  evidence  of  organic 
disease,  the  symptoms  of  which  may  have  been  masked  by  superposed 
hysteria. 
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The  main  points  of  distinction  between  epileptic  and  hysteroid  fits 
are  brought  out  in  the  following  table  by  Gowers :— 


Epileptic. 

Hysteroid. 

Apparent  cause. 
Warning. 

Onset. 

Scream. 

Convulsions. 

Biting. 

Micturition. 
Defecation. 
Talking. 
Duration. 

Restraint  necessary. 
Termination. 

None. 

Any,  but  especially  uni- 
lateral or  epigastric 
aurse. 

Always  sudden. 

At  onset. 

Rigidity,  followed  by 
"  jerking  "  ;  rarely 
rigidity  alone. 

Tongue. 

Frequent. 

Occasional. 

^ever. 

A  few  minutes. 

To  prevent  accident. 
Spontaneous. 

Emotion. 

Palpitation,  malaise,  choking, 
bilateral  foot  aura. 

Often  gradual. 
During  course. 

Rigidity  or  ' '  struggling,"  throw- 
ing about  of  limbs  or  head, 
arching  of  back. 

Lips,  hands,  or  other  people  and 
things. 

Never. 

Never. 

Frequent. 

More  than  ten  minutes,  often 

much  longer. 
To  control  violence. 
Spontaneous  or  induced  (water, 

&c.). 

Chorea.  —  This  is  a  condition  chiefly  met  with  in  children,  and 
characterised  by  involuntary  twitchings  or  clonic  spasms  of  various 
muscular  groups.  In  slight  cases  the  twitching  movements  may  be 
limited  to  one  hand ;  in  severe  cases  every  part  of  the  body  is  affected, 
the  features  undergo  every  variety  of  contortion,  the  tongue  is  quickly 
protruded  and  quickly  retracted  and  twisted  about  from  side  to  side, 
the  head  and  limbs  execute  every  variety  of  movement.  In  such 
severe  cases  speech  is  difficult  or  impossible,  and  the  incessant  tossing 
about  produces  bruises,  and  even  open  sores,  on  the  projecting  points 
of  the  body  and  limbs,  in  spite  of  every  attempt  to  protect  the 
patient  from  injury.  Between  slight  and  severe  cases  every  variety 
may  be  met  with;  sometimes  the  irregular  contractions  involve  the 
muscles  on  one  side  of  the  body  only,  when  the  disease  is  called 
unilateral  chorea  or  hemichorea.  In  the  severest  examples  of  chorea, 
signs  of  endocarditis  are  almost  invariably  present ;  and  in  slight  or 
moderate  examples  a  mitral  murmur  is  not  uncommon.  Evidence 
of  rheumatism  in  the  form  of  articular  pain  or  swellings,  subcutaneous 
nodules,  and  muscular  pains,  is  also  to  be  looked  for. 

The  movements  of  chorea  usually  cease  during  sleep,  and  they  may 
be  checked  by  a  voluntary  effort.  They  are,  however,  aggravated  by 
excitement,  or  by  withdrawing  the  patient's  attention  from  the  affected 
parts. 

Some  degree  of  muscular  weakness  is  usually  present,  and  there  may 
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be  distinct  paralysis,  and  sometimes  muscular  atrophy.  A  chronic 
progressive  form  of  chorea  is  sometimes  met  with  in  the  adult ;  in  one 
variety,  called  Huntingdon's  chorea,  a  certain  amount  of  insanity  is 
commonly  present. 

The  movements  of  chorea  may  be  closely  imitated  by  hysterical 
patients,  when  the  condition  is  termed  hysterical  chorea.  Some- 
times the  movements  are  regular  and  rhythmical,  sometimes  they 
are  irregular  and  varied.  But  in  the  latter  case  they  are  usually 
more  quick  and  sudden  than  in  true  chorea,  and  are  always  increased 
by  attention  being  directed  to  them. 

Various  Disorders  of  Movement  are  occasionally  found  in  association 
with  the  late  rigidity  of  hemiplegia.  They  more  commonly  follow  the 
hemiplegia  of  early  than  of  adult  life.  At  the  latter  period  hemi- 
ansesthesia  is  sometimes  present,  and  the  lesion  is  usually  in  or  near 
the  optic  thalamus,  but  in  children  any  part  of  the  cerebral  motor  path 
may  be  damaged.  The  most  frequent  form  of  movement  consists  of  slow 
irregular  muscular  contractions ;  the  spasm  in  the  hand  mainly  affects 


Fig.  248.— Wasting  of  Extensor  Muscles  of  Eight  Forearm  and  of  Interossei  ui  a  Girl  the  subject 
of  Chorea  following  Acute  Articular  Rheumatism. 

the  interossei  and  lumbricales,  and  thus  the  posture  differs  from  that 
of  ordinary  late  rigidity,  in  which  the  long  flexor  of  the  fingers  is  con- 
tracted. In  some  cases  the  movements  continue  during  rest,  and  then 
the  condition  is  called  Athetosis  (a  term  first  given  by  Hammond  to 
cases  in  which  such  movements  were  present  without  a  pre-existing 
hemiplegia). 

In  other  cases  the  muscles  of  the  affected  side  (chest  as  well  as 
limbs)  are  affected  with  a  fine  tremor ;  rarely,  quick  irregular  muscular 
contractions  are  observed,  which,  from  their  resemblance  to  those  of 
chorea,  have  been  called  "  post-hemiplegic  chorea." 

Forced  Movements,  such  as  rolling  round  the  longitudinal  axis  of 
the  body,  sometimes  result  from  lesions  of  the  peduncles  of  the  cere- 
bellum, and  chiefly  from  damage  to  the  middle  peduncle.  Vertigo  is 
commonly  a  marked  feature  of  such  cases,  and  there  may  be  a  crossed 
anaesthesia  (loss  of  sensation  of  the  face  on  one  side,  and  of  the  limbs 
on  the  other  side),  with  hemiplegic  weakness,  owing  to  pressure  on  or 
damage  to  the  pons  Varolii. 
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Diminished  Muscular  Action.— A  muscle  is  said  to  be  paralysed 

when  voluntary  power  to  move  it  is  lost  or  is  considerably  impaired. 
Paresis  is  a  term  often  used  to  express  a  minor  degree  of  weakness. 
In  addition  to  the  degree  of  motor  weakness  two  other  points  require 
investigation,  namely,  (i)  the  exact  distribution  of  the  paralysis,  and 
(2)  the  condition  of  the  aflfected  muscles  with  respect  to  nutrition  and 
tone. 

Degree  and  Distribution  of  Paralysis.— When  motor  weakness  is 
marked,  there  can  be  no  difficulty  in  defining  its  limits ;  whereas  the 
recognition  and  limitation  of  slight  degrees  of  paralysis  require  the 
greatest  care  on  the  part  of  the  investigator.  Each  movement — 
flexion,  extension,  abduction,  adduction — and,  whenever  possible,  each 


Fig.  2 +9.— Athetosis  ia  a  Young  Man  the  subject  of  Spastic  Hemiplegia, 
whicli  dates  from  Infancy. 

muscle,  should  be  separately  tested  and  compared  on  the  two  sides  of 
the  body;  allowance  being  made  for  the  usually  greater  strength  of 
the  right  than  the  left  limbs.  When  the  patient  is  unconscious, 
each  limb  should  be  lifted  up  from  the  body  and  then  allowed  to 
drop,  when  it  will  be  found,  unless  the  coma  be  very  deep,  that  the 
paralysed  limb  falls  down  limp  and  helpless,  while  the  healthy  one 
presents  some  resistance,  and  when  let  go,  sinks  gradually  on  to  the 
bed,  or  is  suspended  for  a  time. 

For  a  description  of  the  actions  of  the  various  muscles,  the  student 
is  referred  to  works  on  anatomy,  but  we  would  draw  his  attention 
to  the  great  importance  of  making  a  systematic  examination  of  the 
various  movements  of  the  body.    It  is  a  common  experience  in  the 


DISORDERS  OF  MUSCULAR  ACTION. 


443 


wards  of  a  hospital  to  find  that,  after  spending  some  time  in  examin- 
ing and  drawing  up  a  report  of  a  nervous  case,  the  student  is  unable 
to°say  whether  the  patient  can  sit  up  or  turn  in  bed,  or  stand  erect 
without  assistance.  The  omission  is  avoided  by  the  adoption  of  a 
definite  plan.  Preliminary  observations  with  regard  to  the  general 
movements  of  the  body  should  be  made  before  submitting  the  finer  or 
individual  movements  to  a  thorough  systematic  examination.  Can  the 
patient  walk,  stand,  sit  up  in  bed,  move  all  his  limbs— are  questions 
which  the  student  must  first  answer.  His  attention  should  then  be 
directed  to  those  parts  of  the  body  which  are  deficient  in  power  of 
movement,  and  subsequently  to  the  movements  of  the  other  parts. 
As  a  rule,  the  strength  of  a  particular  movement  is  best  estimated  by 
offering  resistance  to  it ;  and  in  this  way  the  various  movements  of  the 
head,  trunk  and  limbs  may  be  successively  investigated. 

For  example  :  (i.)  The  strength  of  the  hand  muscles  is  ascertained 
by  getting  the  patient  to  grasp  one's  hand ;  to  abduct  and  adduct  the 
fingers ;  to  touch  the  tip  of  his  little  finger  with  the  end  of  his  thumb 
(see  Figs.  38  and  39,  p.  73).  A  comparison  between  the  grasp  of  the 
two  hands  may  also  be  made  by  means  of  the  dynamometer,  an  in- 
strument which  also  enables  us  to  keep  a  record  of  variations  in  the 
strength  of  the  grasp  at  different  times.  (2.)  The  power  of  flexion  and 
extension  at  the  wrist,  elbow,  ankle,  knee,  or  hip  is  ascertained  by 
offering  passive  resistance  to  the  particular  movement,  or  by  forcibly 
extending  or  flexing  the  joint  which  the  patient  endeavours  to  keep 
flexed  or  extended.  In  testing  flexion  at  the  elbow,  we  must  remember 
that  the  supinator  longus  is  the  chief  flexor  when  the  forearm  is  mid- 
way between  supination  and  pronation,  whereas  the  biceps  mainly  acts 
when  the  forearm  is  supinated.  (3.)  The  strength  of  the  deltoid  is 
ascertained  by  offering  passive  resistance  to  abduction  of  the  arm  ;  that 
of  the  pectoralis  major  by  getting  the  patient  to  try  and  touch  the 
opposite  shoulder,  while  the  observer  grasps  the  patient's  wrist  and 
tries  to  pull  it  away  from  the  shoulder ;  that  of  the  latissimus  dorsi 
by  offering  resistance  to  what  may  be  called  the  "coat-tail-pocket 
movement,"  i.e.  the  patient  puts  his  hand  behind  him,  as  if  to  reach  a 
pocket  in  a  coat-tail,  while  the  physician,  who  stands  behind  the  patient, 
grasps  the  patient's  wrist  and  tries  to  drag  the  limb  upwards  and  out- 
wards, away  from  the  spinal  column. 

With  similar  care,  adduction  and  abduction  of  the  limbs,  flexion 
and  extension  of  the  head  and  trunk,  rotation  of  the  head,  and  finally, 
certain  special  movements,  as  those  of  the  eyes,  tongue  and  larynx, 
should  be  systematically  investigated. 

Terminology. — Paralysis  of  one  half  of  the  body  is  called  hemiplegia  ; 
paralysis  of  one  half  of  the  face  or  of  one  limb  is  called  monoplegia ; 
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thus,  there  may  be  a  monoplegia  facialis,  brachialis,  or  cruralis.  Para- 
plegia inferior  is  paralysis  of  both  legs ;  iiaraplegia  superior,  paralysis  of 
both  arms.  When  all  four  extremities  are  paralysed,  the  condition,  if 
due  to  brain  disease,  is  called  diplegia,  double  or  bilateral  hemiplegia; 
if  due  to  spinal  disQ&se,  iiaraplegia  cervicalis  ;  crossed  or  alternate  hemi- 
plegia means  paralysis  of  the  limbs  on  one  side,  with  paralysis  of  the 
facial,  third,  or  other  cranial  nerve  on  the  opposite  side  of  the  body. 

The  degree  of  paralysis  supplies  information  with  regard  to  the 
intensity  of  the  lesion  which  causes  it,  but  by  itself  affords  no  indica- 
tions as  to  its  site.  Nor  can  it  be  said  that  it  is  often  possible  to  define 
accurately  the  situation  of  the  lesion  from  a  consideration  of  the  dis- 
tribution of  paralysis  alone.  It  is  true  that  a  wide  experience  of  nervous 
diseases  teaches  us  that  paralyses  affecting  certain  parts  of  the  body 
depend  on  lesions  situated  more  constantly  in  some  parts  of  the  motor 
tract  than  in  others^  For  example,  hemiplegia  of  the  ordinary  type  is 
usually  due  to  disease  of  a  certain  part  of  the  internal  capsule ;  and 
a  symmetrical  localisation  of  paralysis  to  the  peripheral  parts  of  the 


Fig.  250.— Dynamometer  of  Mathieu.   The  index  registers  the  force  exerted  in  grasping. 

limbs — the  extensor  muscles  of  the  hands  and  the  dorsal  flexors  of  the 
feet  being  chiefly  affected — is  most  commonly  due  to  peripheral  neuritis. 
But  in  other  cases  this  is  not  so ;  thus  diffuse  paralysis  of  a  limb — that 
is,  paralysis  which  affects  all  the  muscles  of  a  limb  in  nearly  equal 
degree — may  be  due  to  disease  of  the  brain  or  spinal  cord,  and  more 
rarely  to  disease  or  injury  of  the  nerve  plexus  which  supplies  the  limb. 
Perhaps  the  only  instance  in  which  distribution  by  itself  gives  certain 
results  is  where  paralysis  affects  all  the  muscles,  supplied  by  a  single 
nerve,  and  hone  of  those  supplied  by  any  other  nerve. 

Furthermore,  it  is  desirable  for  the  beginner  in  the  study  of  nervous 
diseases  to  start  with  a  method  of  investigation  which  will  give  him  a 
clear  and  broad  grasp  of  the  subject,  and  which  is  based  on  his  know- 
ledge of  the  anatomy  and  physiology  of  the  nervous  system.  Such  a 
method  is  to  be  found  in  a  consideration  of  the— 

Condition  of  the  Paralysed  Muscles  as  regards  Nutrition  and  Tone. 
— This  forms  a  basis  for  a  clinical  classification  of  cases  of  paralysis 
which  is  at  once  simple  and  comprehensive,  and  for  purposes  of  local 


DISORDERS  OF  MUSCULAR  ACTION. 


445 


diagnosis  is  far  more  important  than  degree  or  extent  of  paralysis.  It 
enables  us  to  separate  the  various  forms  of  paralysis  into  two  great 
groups.  In  the  one  group— atrophic  paralyses— weakness  is  combined 
with  wasting  of  muscular  tissue,  and  the  lesion  is  situated  in  some 
portion  of  the  lower  segment  of  the  motor  tract.    In  the  other  group 

 spastic  paralyses — weakness  is  combined  with  rigidity  of  muscular 

tissue,  and  the  lesion  is  situated  in  some  portion  of  the  upper  segment 
of  the  motor  tract. 

This  division  does  not  embrace  every  form  of  paralysis,  nor  is  it 
always  possible  to  determine  to  which  group  a  given  case  of  paralysis 
may  belong.  Thus,  (i.)  If  a  limb  just  stricken  with  paralysis  be 
examined,  the  muscles,  beyond  weakness,  may  afford  no  indication  as 
to  which  variety  of  paralysis  they  will  ultimately  pass  into.  (2.)  In 
slight  degrees  of  motor  weakness,  whether  of  hemiplegic  or  paraplegic 
distribution,  wasting  or  rigidity  of  the  muscles  may  be  inconspicuous 
or  absent  j  in  such  cases,  however,  an  appeal  to  the  deep  reflexes  of 
the  affected  limb,  which  are  closely  connected  with  the  tone  of  the 
muscles,  may  settle  the  point,  for  these  will  usually  be  exaggerated 
when  the  upper  segment  of  the  motor  path  is  affected,  but  diminished 
or  absent  when  the  lesion  is  situated  in  the  lower  segment.  (3.)  In 
many  cases  of  hysterical  paralysis  the  muscles  are  merely  flaccid,  pre- 
senting neither  rigidity  nor  wasting.  (4.)  It  need  scarcely  be  added 
that  in  paralysis  of  invisible  muscles,  such  as  those  of  the  eyeball,  it  is 
impossible  by  observation  alone  to  assert  anything  with  regard  to  them 
beyond  the  degree  of  their  weakness. 

Notwithstanding  these  objections,  the  plan  here  adopted  (which  the 
author  first  learned  from  the  late  Dr.  Ross)  constitutes  the  best  working 
basis,  and  the  student  who  makes  use  of  it  soon  acquires  considerable 
facility  in  diagnosis,  at  least  so  far  as  this  relates  to  the  locality  of  the 
lesion. 

In  addition  to  the  two  simple  groups  of  paralysis,  a  third  group  is 
constituted  by  cases  in  which  an  atrophic  and  a  spastic  paralysis  are 
found  combined  in  the  same  patient.  This  may  be  designated  the 
group  of  mixed  paralyses. 

Group  of  Atrophic  Paralyses. — ^The  characteristic  feature  of  a 
well-marked  case  of  atrophic  paralysis  is  the  association  of  muscular 
atrophy  with  muscular  weakness.  Such  an  association  indicates  one 
of  two  things,  either  ( i )  impaired  or  abolished  function  of  some  portion 
of  the  lower  segment  of  the  motor  tract,  or  {2)  disease  within  the 
muscle  itself.  In  the  former  case  the  atrophy  is  sometimes  termed 
degenerative  or  spino-neural ;  in  the  latter,  primary  myoiMtliic.  But  it 
has  yet  to  be  ascertained  whether,  in  the  class  of  so-called  primary 
myopathic  atrophies,  the  disease  actually  starts  in  muscular  tissue,  or 
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whether  the  muscular  atrophy  is  not  really  due  to  disease  of  the  ter- 
minal ■  branches  of  a  nerve  or  of  its  motor  end-plates.  If  the  latter 
were  the  case,  then  all  cases  of  atrophic  paralysis  would  strictly  depend 
on  affections  of  the  lower  segment  of  the  motor  tract,  and  from  a 
pathological  point  of  view  could  be  classed  together.  But  from  a  clini- 
■  cal  standpoint  there  is  a  vast  difference  between  the  degenerative  and 
the  myopathic  atrophies.  The  more  important  distinctions  between 
them,  as  well  as  the  leading  points  characterising  disease  of  nerve  nuclei 
and  of  the  nerves  themselves  (the  two  parts  of  the  lower  segment  of  the 
motor  tract),  are  brought  out  in  the  following  table :  
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Mode  of  Investigating  a  Case  of  Atrophic  Paralysis. — In  examin- 
ing a  part,  affected  with  weakness  and  wasting  of  muscular  tissue,  the 
following  points  require  investigation  : — 

1.  The  distribution  of  the  weakness  or  wasting. 

2.  The  proportion  that  the  atrophy  of  a  muscle  bears  to  its 
-weakness. 

3.  The  presence  or  absence  of  sensory  disturbance. 

4.  The  electrical  reactions  of  the  muscles. 

5.  The  condition  of  the  reflexes  (see  pp.  480-488). 

6.  The  presence  or  absence  of  fibrillary  tremors  (see  p.  434). 

I.  Distribution. — Atrophic  paralysis  may  be  limited  in  extent,  or 
•wide-spread  over  the  muscles  of  the  body. 

Limited  Paralysis. — When  weakness  and  atrophy  affect  a  single 
muscle,  or  a  group  of  muscles  supplied  by  one  nerve,  the  lesion  is 
situated  in  the  motor  fibres  of  this  nerve,  or  in  its  nucleus  of  origin. 
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Examples.  Paralysis  of  the  deltoid  from  disease  of  the  circumflex 

nerve ;  paralysis  of  the  serratus  magnus  from  disease  of  the  posterior 
thoracic;  paralysis  of  the  facial  muscles  from  disease  of  the  facial 
nerve  or  its  nucleus ;  paralysis  of  the  extensor  muscles  of  the  forearm 
from  disease  of  the  posterior  interosseus  branch  of  the  musculo- spiral 
nerve,  as  in  the  ordinary  form  of  lead  paralysis. 

When  a  gi'oup  of  muscles  which  act  in  functional  association,  but 
which  are  supplied  by  different  nerves,  becomes  paralysed,  there  is  a 
lesion  either  of  a  particular  group  of  cells  in  the  anterior  horns,  or  of 
certain  of  the  anterior  roots,  or  possibly  of  the  nerve  plexus  which 
supplies  the  affected  limb. 

Examples. — Paralysis  of  the  deltoid,  biceps,  brachialis  anticus  and 
supinator  longus  from  disease  of  the  fifth  cervical  root,  or  of  the  upper 


Fig.  251.— Marked  Atrophy  of  the  Small  Muscles  of  the  Hand  of  a  Boy,  the  subject  of 

Disseminated  Sclerosis. 

portion  of  the  cervical  enlargement  of  the  spinal  cord ;  paralysis  of  the 
small  muscles  of  the  hand  from  disease  of  the  first  dorsal  root,  or  of 
the  lowest  portion  of  the  cervical  enlargement  (see  Fig.  251);  paralysis 
of  the  peronei  and  tibialis  anticus  muscles  from  disease  of  the  anterior 
horn,  as  in  infantile  paralysis. 

Limited  atrophic  paralysis  may  have  a  symmetrical  or  an  irregular 
distribution.  Most  of  the  above  examples  of  paralysis  are  asymme- 
trical. A  random  distribution  of  weakness  and  wasting  also  occurs  in 
diffuse  forms  of  chronic  myelitis.  An  example  of  symmetry  is  afforded 
by  the  double  wrist  drop  of  lead  palsy  affecting  the  extensor  muscles 
of  both  forearms. 

Wide-spread  Paralysis. — This  may  be  due  to  a  chronic  degenera- 
tion of  the  anterior  horns  or  to  a  multiple  neuritis.     In  both  cases  a 
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symmetrical  distribution  of  the  paralysis  may  be  observed,  although 
symmetry  is  far  less  common  in  disease  of  the  cord  than  in  disease 
of  the  nerves.  The  diagnosis,  however,  is  occasionally  very  difficult. 
Thus  a  patient  may  have  double  wrist  drop  and  marked  atrophy  of 
the  thenar  and  hypothenar  eminences,  as  a  result  either  of  peripheral 
neuritis  or  of  chronic  anterior  poliomyelitis.  In  the  former  case,  as 
a  rule,  both  arms  are  simultaneously  and  symmetrically  affected ;  but 
in  the  latter  the  paralysis  is  commonly  unilateral  in  onset,  and  even  at 
a  late  period  of  the  aflfection  is  more  marked  on  one  side  than  the 
other ;  further,  there  are  usually  signs  of  muscular  irritability  in  the 
lower  limbs,  either  spasms  of  the  muscles  or  exaggeration  of  the  knee- 
jerk— indications  that  the  fibres  of  the  pyramidal  tracts  are  also 
implicated.  Moreover,  the  diagnosis  is  usually  cleared  up  in  process  of 
time,  for  a  multiple  neuritis  may  be  curable,  a  chronic  anterior  polio- 
myelitis is  incurable. 


Fig.  252.— Double  Wrist  Drop,  from  a  Case  of  Alcoholic  Neiuitis. 

A  wide-spread,  or  even  a  universal,  paralysis  sometimes  occurs  at 
the  onset  of  acute  anterior  poliomyelitis,  but  then  certain  parts  quickly 
begin  to  recover,  while  others  run  on  to  permanent  paralysis  and 
atrophy. 

The  wasting  in  the  myopathic  group  is  usually  wide-spread,  but  is 
distinguished  from  the  preceding  affections  by  striking  peculiarities 
in  regard  to  distribution.  In  well-marked  examples,  the  upper  arm, 
the  shoulder,  the  thigh,  and  occasionally  the  face  are  affected.  The 
thinness  of  the  arm  contrasts  strongly  with  the  normal-sized  fore- 
arm, the  muscles  of  which  are  usually  spared,  with  one  exception, 
namely,  the  supinator  longus  ;  this  muscle  is  commonly  much  atrophied. 
The  lower  portions  of  the  pectoralis  major  and  the  latissimus  dorsi, 
the  serratus  magnus,  and  the  lower  portion  of  the  trapezius  are  also 
frequently  involved.  The  hands  nearly  always  escape,  but  both  they 
and  sometimes  the  shoulders  are  attacked  in  chronic  anterior  polio- 
myelitis, while  the  face  is  spared. 
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Furthermore,  it  is  to  be  noticed  in  the  myopathic  group  that  the 
atrophy  may  be  found  in  association  with  enlargement  and  increased 
firmness  of  certain  muscles.  Two  classes  of  cases  may  be  distinguished. 
In  the  one  class,  pseudo-hypertrophic  paralysis,  enlargement  of 
muscles  is  a  conspicuous  feature ;  the  muscles  of  the  calf  and  the 
infra  spinati  are  most  frequently  affected.  In  this  disease  certain 
muscles  are  wasted,  others  are  abnormally  large,  but  whether  large 
or  small,  the  diseased  muscles  are  weak.  In  the  other  class,  idiopathic 
muscular  atrophy,  wasting  of  muscles  is  conspicuous,  while  enlarge- 


FiG.  253. — Photograph  of  Woman  the  subject  of  Idiopathic  Muscular  Atrophy,  showing  marked 
Atrophy  of  Trapezli,  and  projection  Of  Scapulce  owing  to  Atrophy  of  Serrati. 

ment  of  muscles  is  often  absent,  or,  if  present,  is  not  a  striking 
feature  of  the  disease. 

It  is  difficult,  however,  to  make  an  absolute  distinction  between  the 
two  classes  on  these  grounds,  for  if  cases  of  idiopathic  muscular  atrophy 
be  carefully  examined,  enlargement  and  hardness  of  certain  muscles,  or 
parts  of  them,  will  often  be  discovered.  Thus,  it  is  common  to  find  the 
upper  portion  of  the  deltoid  atrophied,  while  the  lower  portion  is  firm 
and  hard,  and  to  find  firmness  of  some  of  the  forearm  muscles  in  asso- 
ciation with  atrophy  of  the  supinator  longus. 

2  F 
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Arthritic  Muscular  Atrojjhy. — The  atrophic  weakness  which  follows 
injury  or  disease  of  a  joint  is  usually  limited  to  the  muscles  that  move 
the  joint,  and  is  most  prominent  in  the  extensor  muscles.  Thus,  if  the 
shoulder  is  afifected,  the  deltoid  chiefly  wastes ;  if  the  hip,  the  glutei ; 
if  the  elbow,  the  extensor  muscles  of  the  forearm ;  if  the  knee,  the 
muscles  in  front  of  the  thigh.  The  interossei  muscles  are  strikingly 
wasted  in  rheumatic  affections  of  the  finger-joints. 

2.  The  Eelation  between  Wasting  and  Weakness  of  Muscle. — In 


Fio.  254.— The  same  Case  as  Fig.  253,  showing  wasting  of  Pectorales,  and  the  drawing  up  of  the 
Upper  Angles  of  the  Scapula;  (owing  to  the  absence  of  opposition)  by  the  Levator  Anguli 
Scapula;  and  upper  portion  of  the  Trapezius. 

acute  lesions  of  the  anterior  horns  or  of  the  peripheral  nerves,  weak- 
ness is  always  in  excess  of  atrophy,  at  least  during  the  active  period  of 
the  disease.  Thus,  in  infantile  paralysis,  certain  groups  of  muscles 
may  be  markedly  paralysed  before  their  atroijhy  is  apparent,  but  at  a 
late  period  of  the  affection,  the  atrophy  of  a  limb  will  be  just  as  con- 
spicuous as  its  paralysis.  In  chronic  disease  of  the  anterior  horns, 
weakness  and  wasting  proceed  side  by  side.  But  the  cases  in  which 
paralysis  is  directly  dependent  on,  and  proportional  to,  atrophy  of 
muscular  tissue  are  those  of  idiopathic  muscular  atrophy  already 
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mentioned,  where  the  muscles  gradually  waste,  and  their  atrophy- 
always  precedes  and  produces  their  weakness. 

3.  Sensory  Disturbance. — The  presence  of  decided  sensory  disturb- 
ance, such  as  pain,  hypersesthesia  or  anaesthesia,  in  cases  of  atrophic 
paralysis  is  sufficient  evidence  that  disease  is  not  limited  to  the  anterior 
horns,  to  the  motor  nerve-fibres  or  to  the  muscles,  but  that  it  also 
involves  sensory  nerve-fibres,  or  some  portion  of  the  sensory  tract. 
Local  tenderness  or  swelling  of  a  nerve-trunk,  or  limitation  of  sensory 
disturbance  and  paralysis  to  the  region  supplied  by  a  particular  nerve 


Mm. 


M.  frontalis. 


M.  coiTugator  supercilii. 
M.  orbicular,  palpebr 


M.  compressor  nasi  etpyram.  nasi. 

M.  levator  lab.  sup.  alffique  nasi. 
M.  levator  lab.  sup.  propr. 
M.  zygomatic  minor 
M,  dilat.  mirium. 

M.  zygomatic  major. 


M.  orbicularis  oris. 


M.  lev.ator  menti. 
M.  quadratiis  mentl. 
M.  triangularis  nienti. 


Fig.  255.— Motor  Points  oi  the  Facial  Nerve,  and  the  Facial  Muscles  supplied  by  it.  {Eichhorst.) 

are  certain  indications  of  a  peripheral  nerve  affection.  Hypertesthesia 
of  the  skin  or  the  muscles  points  to  a  lesion  of  peripheral  nerves  or  of 
the  posterior  roots,  A  certain  amount  of  pain  and  hyperzesthesia  of 
the  limbs  may  be  observed  in  cases  where  the  lesion  affects  the  posterior 
and  anterior  horns,  and  is  limited  to  the  cord.  There  may  also  be  a 
more  or  less  persistent  zone  of  hypertesthesia  at  the  upper  level  of  the 
lesion,  but  anaesthesia  of  parts  below  the  lesion  is  the  main  sensory 
phenomenon  that  is  found  in  association  with  atrophic  paralysis  of  the 
muscles  when  the  cord  is  the  seat  of  disease. 
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It  must,  however,  be  borne  in  mind  that  pains  like  those  of  rheu- 
matism may  be  present  at  the  onset  of  cases  which  turn  out  to  be 
examples  of  disease  limited  to  the  anterior  horns. 

4.  Electrical  Examination. — In  order  to  make  a  satisfactory  elec- 
trical examination  it  is  necessary  to  have — i.  A  faradic  battery,  such 
as  the  sledge  induction  coil  of  Du  Bois-Reymond,  in  which  the  strength 
of  the  current  (varying  inversely  with  the  distance  between  the  primary 
and  secondary  coils)  may  be  read  on  a  scale.  2.  A  galvanic  battery 
provided  with  (i)  either  a  dial  collector  of  cells  or  a  rheostat,  by 
means  of  which  the  strength  of  the  current  may  be  varied,  (2)  a 
current  reverser  or  commutator,  which  is  also  commonly  employed 

M.  (leltoideus  (ant.  half)  N.  axillaris. 
N.  musuulo-cutaueuB. 
M.  biceps  brachlL 

W.  braoh.  anticus. 


N.  ulnariB.  M.  flexor  carpi  ulnaris.  N.  ulnaris. 

Fig.  256.— Motor  Points  of  the  Median  and  Ulnar  Nerves,  with  the  Muscles  supplied 

by  them.  {Eichhorst.) 

as  an  interrupter,  although  it  is  more  convenient  to  have  the 
interrupter  in  the  handle  of  the  electrode;  (3)  a  galvanometer 
graduated  in  milliamperes ;  (4)  conducting  cords  or  rheophores ; 
and  (5)  electrodes  of  various  sizes. 

Method  of  Examination. — The  patient  should  be  placed  in  a  good 
light,  and  in  such  a  position  that  symmetrical  parts  to  be  tested  may 
be  equally  accessible  to  the  operator.  Both  electrodes,  as  well  as  the 
skin  to  which  they  are  applied,  must  be  thoroughly  moistened  with  a 
solution  of  salt  in  hot  water.  One  electrode  of  large  size  should  be 
fixed  over  the  upper  part  of  the  sternum,  the  other,  of  smaller  size,  is 
held  in  the  operator's  hand,  and  is  successively  applied  (i)  over  the 
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trunk  of  a  motor  nerve,  stimulation  of  which  will  cause  contraction  of 
all  the  muscles  it  supplies,  and  (2)  directly  over  the  individual  muscles. 
To  act  on  the  muscle  itself  the  electrode  may  be  placed  either  over  the 
point  where  the  motor  nerve-branch  enters  the  muscle— the  so-called 
"motor  point"— or  over  some  other  part  of  the  muscle ;i  in  the  former 
case  the  whole  muscle  will  contract,  in  the  latter  only  the  portion  irri- 
tated. The  position  of  the  motor  points  and  the  superficial  position  of 
the  chief  motor  nerves  are  indicated  in  Figs.  255-259  and  in  Fig.  266. 

It  is  best  to  begin  the  examination  with  the  faradic  or  induced 
current,  and  then  to  take  the  reactions  at  each  pole  of  the  galvanic 
(called  also  voltaic  or  constant)  battery ;  in  each  case  a  feeble  current 


N.  radialis. 
M.  brachial,  intern. 
M.  supinator  li 
radial,  ext.  long. 


M.  radial,  ext.  brev 
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M.  abdnot.  digit,  min.  (N.  ulnaria.) 


Mm.  interoBs.  dorsal.  I,  II,  III,  et  IV. 
(N.  ulnaris.) 

Fia.  257.— Motor  Points  of  the  Badial  (or  Musculo-Spiral)  Nerve,  and  the  Muscles  supplied 

by  it.  (Eichhorst.) 


should  be  first  employed,  and  then  gradually  increased  till  a  slight 
contraction  is  obtained,  when  the  strength  of  this  minimum  current, 
indicated  by  the  deflection  of  the  galvanometer,  should  be  recorded. 
Sometimes  considerable  difl&culty  is  experienced  in  obtaining  a  reaction, 
probably  owing  to  an  unusual  degree  of  resistance  to  conduction  in  the 
epidermis;  in  such  cases  it  is  advantageous,  after  thoroughly  moisten- 
ing the  skin,  to  pass,  for  a  short  time,  a  moderately  strong  current 
through  the  part,  which,  by  increasing  the  vascularity  of  the  skin, 

^  In  health,  identical  effects  are  obtained  by  applying  the  electrodes  over  the 
substance  of  the  muscle  and  over  the  motor  point,  but  this  is  not  the  case  in  many 
diseased  conditions. 
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diminishes  the  resistance.  In  testing  with  the  galvanic  battery,  the 
kathodal  or  negative  electrode  should  first  be  placed  over  the  nerve  or 
muscle  to  be  examined;  a  few  cells  are  put  in  circuit,  and  the  current 
IS  then  gradually  made  stronger,  till  a  slight  contraction  occurs  on  its 
closure.  With  each  addition  to  the  strength  of  the  current  the  "  make  " 
or  closure  should  be  tried  three  times  with  the  commutator  or  hand 


Obturator  n. 
Peotineus. 

Adductor  magnua. 
Adductor  longus. 


Ext,  poplit.  11. 

Tibialis  anticus. 
Ext.  digitoruiu. 

Peroneus  longus. 
Peroneus  brevis. 
Ext.  long.  poll. 


Ext.  brev.  digit. 


Crural  n. 

Tensor  vaginie  femoris. 

Quadriceps. 

Rectus. 

Crureus. 

Vastus  externus. 

Vastus  internus. 

Gastrocnem. 
Soleus. 

Flexor  long,  pollicis. 
Abductor  minim,  digit. 


Dorsal  interossei. 
Fia.  258. — Motor  Points  of  Front  and  Outer  Side  of  Lower  Limb. 


interrupter  electrode ;  this  is  called  the  kathodal  closure  contraction 
(KCC).  Then,  without  removing  the  electrode,  the  current  is  reversed 
by  the  commutator ;  the  exciting  electrode  is  now  the  positive  pole, 
and  in  the  same  way  the  minimal  closure  contraction  (AGO)  is  recorded 
in  milliamp^res  by  the  galvanometer;  finally,  the  contraction  at  the 
opening  or  "breaking"  of  the  current  at  the  anodal  pole  (AOC),  and, 
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if  possible,  also  the  kathodal  opening  contraction  (KOO)  should  be 
recorded. 

In  [normal  conditions,  then,  the  order  in  which  contractions  are 
obtained  is  as  follows :  KCC,  ACC,  AOO,  KOO.  As  a  rule  the 
strength  of  current  necessary  to  produce  opening  contractions  is  too 

painful  to  be  borne. 

Pathological  Alterations.— The  electric  excitability  of  the  nerves 
and  muscles  may  exhibit  changes  either  as  regards  quantity  or  quality. 


Biceps  (long  head). 
Biceps  (short  head). 

Ext.poplit.  n. 


Gluteus  maximua. 

Sciatic  11. 
Adductor  maginiii. 
Semitendhiosus. 
Semimembranosus. 

Int.  poplit.  n. 

Gastrocnem.  (ext.  head). 
Gastrocnem.  (int.  head). 

Soleus. 

Flexor  digit,  comm. 
J'lexor  long.  poll. 

Tibial  11. 


Fia.  259.— Motor  Points  of  Back  of  Lower  Limb.  {Eichhorst.) 

the  former  being  of  much  less  diagnostic  importance  than  the  latter. 

Quantitative  Changes. — A  simple  increase  or  decrease  in  the  excita- 
bility is  determined,  in  the  case  of  unilateral  affections,  by  comparison 
with  the  healthy  side  of  the  body  ;  in  bilateral  affections,  by  comparisoh 
with  healthy  parts  which  are  known  to  react  to  currents  of  nearly 
the  same  strength.  This  is  the  case  with  the  ulnar,  facial,  spinal 
accessory  and  peroneal  nerves ;  so  that  if  in  disease,  e.g.  of  the 
muscles  supplied  with  the  ulnar  nerves,  a  weaker  or  stronger  current 
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were  required  than  that  necessary  to  excite  the  peroneal  (external 
popliteal)  nerve  it  would  be  fair  to  assume  that  the  ulnar  nerves  pre- 
sented quantitative  changes.  But  in  coming  to  such  a  conclusion  the 
utmost  caution  is  necessary,  owing  to  the  various  degrees  of  resistance, 
not  only  of  different  parts  of  the  surface,  but  also  of  the  same  parts  in 
different  individuals.  It  is,  therefore,  always  essential  to  appeal  to  the 
galvanometer,  to  repeat  the  observations  at  least  three  times,  and  to 
ignore  differences  that  are  but  slight  between  the  healthy  and  diseased 
parts.  If  a  quantitative  change  is  present,  it  points  to  an  abnormal 
condition  of  the  motor  path,  and  is  of  value  in  discriminating  between 
organic  and  functional  affections. 

Increase  has  been  observed  in  tetany,  KCC  being  readily  ob- 
tained by  a  weak  galvanic  current,  It  has  also  occasionally  been 
observed  in  hemiplegia,  in  tabes,  and  in  the  early  stage  of  peripheral 
neuritis. 

Diminution  of  electric  excitability  is  met  with  in  cases  of  simple 
muscular  atrophy,  as  in  pseud o-hypertrophic  paralysis,  in  other  so-called 
myopathic  atrophies,  and  in  the  muscular  atrophy  associated  with  joint 
affections  and  with  chorea ;  also  in  many  of  the  muscles  in  cases  of 
amyotrophic  lateral  sclerosis,  and  of  chronic  anterior  polio-myelitis, 
while  other  muscles  give  the  reaction  of  degeneration  (RD). 

In  high  degrees  of  lessened  excitability  it  may  be  necessary,  in  order 
to  obtain  a  muscular  contraction,  to  quickly  reverse  a  strong  voltaic 
current  from  positive  to  negative  ("  voltaic  alternation  ").  If  with  the 
strongest  current  no  contraction  results,  then  the  galvanic  irritability 
is  said  to  be  lost. 

Quantitative  and  Qualitative  Changes.— The  Eeaction  of  Degene- 
ration.— Complete  RD. — Unlike  the  simple  quantitative  alterations, 
the  nerve  and  muscle  reactions  do  not  run  a  parallel  course,  and  must 
therefore  be  considered  separately. 

Nerves. — If  a  peripheral  motor  nerve  is  injured  or  diseased,  or  in 
any  way  cut  off  from  its  trophic  centre,  or  if  the  trophic  centre  itself 
is  more  or  less  destroyed,  motor  paralysis  is  produced,  the  nerve 
degenerates,  and  the  degenerative  ati'ophy  spreads  to  the  muscles 
supplied  by  the  nerve. 

Sometimes  for  one  or  two  days  after  the  lesion  the  nerve  excitability 
increases ;  it  then  always  begins  to  diminish  equally  to  both  currents, 
the  rapidity  of  diminution  varying  with  the  severity  of  the  lesion. 
In  a  case  of  moderate  severity  the  nerve  loses  its  irritability  to  both 
faradism  and  galvanism  by  the  end  of  the  second  week,  and  the  loss 
continues  till  about  the  end  of  the  second  month,  when  slight  reac- 
tions to  strong  currents  begin  to  appear ;  the  irritability  gradually 
increases,  but  remains  for  a  long  time  below  normal,  even  after  the 
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complete  restoration  of  voluntary  power.  In  an  incurable  case  the 
non-excitability  is  persistent. 

The  Muscles  behave  in  a  similar  way  to  the  faradic  current,  although 
the  return  of  faradic  irritability  is  somewhat  slower  and  more  gradual. 
They  differ  widely,  however,  from  the  nerves  in  their  behaviour  to 
galvanism.  The  galvanic  irritability  sinks  at  first,  but  during  the 
second  week  begins  to  rise  above  normal,  and  sometimes  to  increase 
during  the  third  and  fourth  weeks,  when  muscular  twitchings  may  be 
excited  by  only  a  few  cells.  Instead,  however,  of  the  lightning-like 
contraction  seen  in  healthy  muscles,  the  movement  is  slow,  delayed 
and  prolonged,  and  if  the  current  is  continued  it  is  apt  to  become 
tetanic.  Moreover  ACC  increases  till  it  equals  or  surpasses  in  in- 
tensity KCC,  and  .  opening  contractions  may  also  be  obtained,  when 
KOC  may  be  equal  to  or  greater  than  AOC. 

The  galvanic  muscular  irritability  continues  above  normal  for  one 
to  two  months,  then  sinks,  while  the  qualitative  changes  remain.  In 
incurable  cases  the  galvanic  irritability  falls  lower  and  lower,  till 
finally  a  weak  sluggish  response  to  ACC  is  the  only  evidence  that 
muscular  tissue  still  exists,  and  in  a  year  or  two  even  this  slight 
reaction  may  vanish. 

Partial  ED. — Here  nerve  excitability  to  both  currents  is  preserved, 
and  sometimes  the  muscles  act  normally  to  faradism ;  but  they  pre- 
sent the  same  changes  to  galvanism  as  in  the  complete  RD. 

Between  the  complete  and  the  partial  type  of  the  ED  here 
described,  and  between  the  latter  and  healthy  reactions,  there  are 
many  varieties,  and  when  the  departure  from  normal  is  not  great, 
it  is  often  difficult  to  say  whether  or  not  degenerative  atrophy  has 
commenced. 

The  increased  excitability  of  the  muscles  to  galvanism  may  have 
disappeared  before  the  patient  comes  for  examination  ;  or  the  undue 
response  at  the  positive  pole  may  not  be  distinct,  especially  in  the 
later  stages ;  it  may  indeed  be  found  that  KCC  is  equal  to  or  greater 
than  ACC.  There  is  one  sign,  however,  that  is  never  wanting — 
namely,  sluggishness  of  muscular  contraction.  If  the  movement  is 
distinctly  slower  and  less  lively  than  in  health,  the  presence  of  some 
degree  of  degenerative  atrophy  may  safely  be  inferred.  The  RD 
occurs  in  peripheral  lesions  of  the  motor  nerves,  whether  of  trau- 
matic, rheumatic,  alcoholic,  or  diphtheritic  origin ;  and  in  diseases 
affecting  the  anterior  horns  of  the  spinal  cord  and  the  nuclei  of 
the  medulla  oblongata,  as  in  infantile  paralysis,  diffuse  myelitis, 
bulbar  paralysis  and  amyotrophic  lateral  sclerosis.  In  some  cases  of 
lead-poisoning  the  RD  has  been  proved  to  exist  in  muscles  which 
appeared  to  have  complete  voluntary  power. 
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It  is  of  importance  to  remember  (i)  that  there  is  no  necessary  rela- 
tion between  paralysis  and  the  reaction  of  degeneration,  and  (2)  that 
no  direct  information  as  to  the  nature  of  the  lesion— whether  inflam- 
matory, toxic,  or  traumatic— is  aflforded  by  an  electrical  exploration 
of  the  nerves  and  muscles. 

Group  of  Spastic  Paralyses.— In  this  variety  of  paralysis  the 
muscles  maintain  their  normal  bulk,  but  their  tonicity  is  increased  and 
the  affected  limbs  present  varying  degrees  of  rigidity.  The  excess  of 
tonus  may  be  so  trifling  as  only  to  show  itself  by  a  very  slight  increase 
of  resistance  to  passive  movements,  or  so  great  that  the  muscles  feel 
as  hard  as  boards  even  when  the  limb  is  at  rest,  so  that  movements  of 
it  by  the  antagonistic  muscles  are  totally  impossible. 

Another  peculiarity  of  spastic  paralysis  is  that  the  paralysis  is 
diffuse,  that  is,  all  the  muscles  of  a  limb  or  of  a  portion  of  a  limb  are 
paralysed,  and  although  some  muscles  are  weaker  than  others— as,  for 
example,  the  extensors  when  compared  with  the  flexors— it  is  rare  for 
any  muscle  situated  within  the  affected  region  to  escape  some  degree 
of  paralysis.  In  this  respect  it  differs  from  the  atrophic  paralyses, 
which  for  the  most  part  pick  out  particular  muscles  or  groups  of 
muscles. 

Spastic  paralysis  is  evidence  that  some  part  of  the  upper  segment  of 
the  motor  path  has  its  functions  impaired  or  abolished.  The  condition 
of  the  affected  part  will  be  the  same  whether  the  lesion  be  situated  in 
the  motor  cells  of  the  cortex,  in  the  pyramidal  fibres,  or  in  their  ter- 
minal ramifications  in  the  grey  matter  of  the  spinal  cord. 

The  Localisation  of  the  Lesion  in  a  case  of  spastic  paralysis  is  mainly 
determined  by  a  consideration  of  the  distribution  of  paralysis,  together 
with  the  presence  or  absence  of  sensory  and  other  associated  symptoms. 

Spastic  paralysis  may  be  hemiplegic,  monoplegic,  or  jaaraplegic  in 
distribution. 

Hemiplegia. — In  the  ordinary  type  some  muscles  on  the  affected  side 
are  completely  paralysed,  whilst  others  are  merely  weakened  or  remain 
entirely  unaffected.  Thus  the  limbs  and  the  lower  half  of  the  face  are 
paralysed,  and  the  tongue,  when  protruded,  deviates  towards  the  para- 
lysed side;  but  the  muscles  of  the  upper  part  of  the  face,  those  of 
mastication  and  the  muscles  of  the  trunk,  present  varying  degrees  of 
immunity.  And,  speaking  broadly,  the  degree  of  paralysis  of  a  part 
varies  directly  with  the  degree  of  its  unilateral  use;  for  examjDle,  the 
arm,  which  is  habitually  used  without  its  fellow,  is  more  paralysed  than 
the  leg,  while  the  muscles  of  the  eyes,  neck  and  trunk,  which  are  nearly 
always  bilaterally  combined,  escape.  Weakness  of  the  latter  may, 
however,  often  be  detected  when  the  patient  makes  a  strong  effort;  thus, 
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during  a  deep  inspiration,  tlie  affected  side  of  the  thorax  will  be  found 
to  expand  to  a  less  extent  than  the  healthy  side  ;  and  when  the  patient 
tries  to  keep  his  eyes  tightly  closed,  the  observer,  on  forcibly  separat- 
ing the  lids,  will  often  be  able  to  detect  a  diminished  resistance  of  the 
orbicularis  palpebrarum  on  the  hemiplegic  side.  It  should  also  be 
noticed  that  an  emotion  may  cause  a  muscle  to  contract  when  a  volun- 
tary effort  is  unable  to  do  so ;  for  example,  the  paralysis  of  the  lower 
facial  muscles  may  pass  unnoticed  when  the  patient  smiles,  but  is  at 
once  apparent  when  he  tries  to  show  his  teeth. 

After  an  attack  of  hemiplegia  the  paralysed  limbs  are  affected  with 
tonic  spasms,  which,  according  to  the  time  at  which  they  come  on,  are 
named  as  follows:  There  may  be  an  ''initial  rigidity,"  lasting  for  a 


Fig.  260.— Extreme  Talipes  Equiuo- Varus  in  a  case  of  Hemiplegia  dating  from  Infancy. 

few  hours;  an  ''early  rigidity"  of  a  few  weeks'  duration;  or  a  "late 
rigidity"  which  persists  as  long  as  the  paralysi?.  In  the  upper  limb 
there  is  usually  adduction  of  the  shoulder  and  pronation  of  the  fore- 
arm, with  flexion  of  the  elbow,  wrist  and  fingers,  especially  of  the 
distal  phalanges.  In  the  lower  limb  extension  predominates,  while 
the  foot  usually  presents  talipes  equino-varus.  Such  late  rigidity 
lessens  during  sleep,  is  partly  overcome  by  placing  the  limb  in  warm 
water,  or  by  faradising  the  antagonistic  muscles;  prolonged  passive 
extension  and  friction  of  the  muscles  also  tend  to  promote  their  relaxa- 
tion. Eventually  the  active  contraction  passes  into  a  "structural 
rigidity"  which  is  necessai'ily  persistent. 

The  degree  of  tonic  spasm  to  which  a  hemiplegic  limb  is  subject 
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varies  very  greatly;  sometimes  (especially,  perhaps,  iu  cases  of  syphi- 
litic thrombosis)  there  is  a  considerable  amount  of  weakness  without 
any  appreciable  spasm. 

When  recovery  takes  place  in  hemiplegia,  the  least  paralysed  move- 
ments are  the  first  to  regain  power,  while  the  specialised  movements 
of  the  hand  and  fingers,  which  suffer  most,  are  the  last  to  recover. 
Recovery  is  commonly  more  complete  in  children  than  in  adults,  hut 
the  affected  limbs  are  often  arrested  in  their  growth,  and  the  mind  may 
ie  defective. 

The  above  description  applies  to  the  ordinary  type  of  hemiplegia, 
sometimes  called  "  total  hemiplegia."  This,  when  persistent,  is  due  to 
a  lesion  of  the  cortex  or  of  any  part  of  the  pyramidal  tract  above  the 
middle  of  the  pons ;  when  transient,  to  disease  in  the  neighbourhood 
of  the  motor  path  or  centres,  injuring  or  compressing  them.  Total 
hemiplegia  is  rarely  due  to  disease  of  the  cortex  or  of  the  centrum 
ovale ;  it  usually  depends  on  a  lesion  affecting  the  anterior  two-thirds 
of  the  posterior  segment  of  the  internal  capsule.  Heniiansesthesia  and 
hemianopsia  in  association  with  hemiplegia  indicate  disease  of  the 
posterior  part  of  the  internal  capsule,  and  then,  too,  the  functions  of 
the  other  special  senses  may  be  impaired  on  the  same  side  as  the 
hemiplegia ;  in  such  cases  the  leg  is  more  paralysed  than  the  arm,  and 
the  motor  weakness,  which  may  be  only  slight  in  degree,  is  rarely 
permanent.  Right-sided  hemiplegia  is  usually  associated  with  some 
degree  of  motor  aphasia,  which,  however,  soon  passes  away  unless  the 
lesion  involves  the  speech-centre  in  the  cortex,  or  is  situated  immedi- 
ately beneath  it.  Slight  ptosis  on  the  hemiplegia  side  suggests  disease 
in  or  near  the  cortex,  probably  of  the  parietal  lobe.  Paralysis  limited 
to  the  limbs  on  one  side,  the  face  and  tongue  escaping,  depends  in  all 
probability  on  a  lesion  of  the  upper  portion  of  the  motor  cortex;  but 
in  rare  cases  the  lesion  involves  one  of  the  anterior  pj'ramids  of  the 
medulla  or  the  pyramidal  tract  in  the  cord ;  in  the  latter  case  the 
lesion  will  be  on  the  same  side  as  the  paralysis.  When  a  lesion  is  so 
situated  that  one  of  the  motor  cranial  nerves  is  involved  as  well  as  the 
motor  path,  the  muscles  supplied  by  the  affected  nei've  are  in  a  state 
of  atrophic  paralysis,  whereas  those  of  the  limbs  are  affected  with 
spastic  paralysis.  Such  combinations  will  be  referred  to  when  the 
mixed  paralyses  are  considered. 

Hysterical  Hemiplegia  differs  from  hemiplegia  of  organic  origin  in 
the  following  particulars  :  The  paralysis  is  rai'ely  complete  in  both 
limbs,  and  the  face  and  tongue  almost  always  escape ;  occasionally 
they  are  affected  by  a  hemispasm  which  curls  the  protruded  tongue 
towards  the  paralysed  side,  and  then  the  paralytic  deviation  of  organic 
hemiplegia  is  closely  imitated.    The  paralysed  limbs  may  be  flaccid. 
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bat  not  infrequently  are  the  seat  of  contractures,  which  are  character- 
ised by  the  varying  degrees  of  resistance  they  present  to  attempts 
made  to  overcome  them  at  different  times. 

In  hemiplegia  contraction  of  some  standing,  the  whole  limb  cannot 
be  straightened  out  at  once ;  if,  for  example,  the  fingers  are  straight- 
ened, the  wrist  remains  rigidly  flexed  ;  but  in  the  hysterical  contraction 
the  fingers  and  wrist  may  be  extended  at  the  same  time.  The  super- 
ficial reflexes  are  often  lost  on  the  affected  side  in  organic,  but  fre- 
quently remain  normal  in  hysterical  hemiplegia.  The  latter  is  also 
distinguished  by  its  association  with  hemianesthesia,  impairment  of 
the  special  senses,  and  with  various  emotional  disturbances. 

Monoplegia.— Some  writers  apply  this  term  to  limited  forms  of 
paralysis,  whether  of  spinal  or  cerebral  origin,  in  which  all  or  almost 
all  the  muscles  of  one  side  of  the  face  or  of  a  single  limb  are  involved  ; 
and  hence  they  speak  of  a  spinal  and  of  a  cerebral  monoplegia.  But 
the  term  is  more  commonly  restricted  to  partial  varieties  of  hemiplegia, 
which  depend  on  lesions  situated  either  in  or  immediately  beneath  the 
motor  convolutions,  so  that,  according  to  the  seat  of  the  lesion,  there 
may  be  a  crural,  a  brachial,  a  facial,  a  brachio-crural,  or  a  brachio-facial 
monoplegia.    These  monoplegias  are  distinguished  by  the  frequency 
with  which  the  paralysed  parts  or  some  part  of  the  affected  side  are 
subject  to  attacks  of  partial  epilepsy.    The  clonic  spasms,  as  we  have 
already  seen  (see  p.  436),  always  begin  locally,  they  may  then  spread  to 
the  whole  of  the  side  paralysed,  and  ultimately,  in  some  cases,  to  the 
opposite  side.    As  a  rule,  in  crural  or  in  brachial  monoplegia  the  para- 
lysis is  not  absolute ;  the  lowest  part  of  the  limb  is  most  affected,  and 
frequently  presents  some  impairment  of  tactile  sensibi4ity  or  of  muscular 
sense.    "When  the  leg  alone  is  paralysed,  the  lesion  is  usually  situated 
on  the  mesial  aspect — that  is,  in  the  paracentral  lobule — or  extends  but 
a  little  to  the  outer  surface  of  the  hemisphere;  for  unless  disease 
of  the  cortex  be  close  to  the  longitudinal  fissure,  the  arm  becomes 
involved,  and  then  there  is  a  brachio-crural  monoplegia.    In  a  facial 
monoplegia  the  muscles  on  one  side  of  the  face  are  affected  in  the  same 
relative  proportion  as  in  ordinary  hemiplegia. 

As  a  rule,  facial  paralysis  of  cortical  origin  is  complicated  by  paraly- 
sis of  the  arm,  and,  when  the  left  hemisphere  is  the  seat  of  the  lesion, 
by  aphasia  also.  Pseudo-bulbar  paralysis,  a  condition  characterised  by 
symptoms  closely  simulating  those  of  a  progressive  labio-glosso-laryngeal 
paralysis,  is  sometimes  produced  by  bilateral  lesions  in  the  lowest 
portion  of  the  motor  region,  or  by  a  le.sion  in  the  lenticular  nucleus 
of  both  hemispheres.  The  general  history  of  such  cases  is,  that  the 
patient  has  an  attack  of  right  hemiplegia,  from  which  he  slowly 
recovers ;  this  is  followed  in  a  few  weeks  by  an  attack  of  left  hemi- 
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plegia  and  aphasia,  the  symptoms  of  which  also  slowly  abate  in 
severity,  and  then  it  is  found  that  there  is  paralysis  of  the  muscles 
of  mastication,  of  articulation,  and  to  some  extent  of  deglutition. 

Hysterical  Monoplegia.— Paresis  of  one  limb  with  marked  contrac- 
tures may  follow  severe  emotional  disturbance.  It  is  usually  associated 
with  manifestations  of  the  hysterical  condition. 

Paraplegia.— A  spastic  paraplegia  indicates  disease  at  the  top  of  each 
motor  area  in  the  cortex,  or  in  some  portion  of  the  pyramidal  tract 
between  these  areas  and  the  centres  in  the  lumbar  portion  of  the  cord 


Via.  261.— Case  of  Congenital  spastic  Paraplegia,  associated  with  mental  impairment. 


which  preside  over  the  muscles  of  the  lower  limbs.  For  the  production 
of  a  pure  example  of  spastic  paraplegia,  that  is,  spastic  paralysis  of 
the  lower  limbs,  unattended  by  any  other  symptoms,  there  must  be 
disease  affecting  both  pyramidal  tracts,  and  restricted  to  them.  It  is 
still  doubtful  whether  such  a  condition,  which  has  been  called  primary 
lateral  sclerosis,  really  exists ;  certainly  in  the  majority  of  cases  which 
appear  to  be  of  this  nature,  a  careful  examination  will  reveal  some 
impairment  of  the  superficial  abdominal  reflexes,  or  other  indications 
that  the  grey  matter  of  the  cord  is  also  implicated.  The  cases  referred 
to  are  usually  examples  of  a  chronic  myelitis,  in  which  the  main  stress 
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of  the  disease  is  on  the  lateral  columns ;  or  a  disseminated  sclerosis,  in 
which  the  other  symptoms  of  this  disease,  such  as  nystagmus,  scanning 
speech,  and  tremors  on  voluntary  movement,  are  not  conspicuous,  or 
have  not  yet  developed. 

Perhaps  the  purest  examples  of  spasmodic  paraplegia  are  to  be  found 
in  birth-palsies,  which  occur  as  a  result  of  meningeal  haemorrhage 
at  birth,  leading  to  atrophy  of  the  central  convolutions.  Such  con- 
genital spastic  paraplegia  may  exist  alone,  but  generally  it  is  found 
associated  with  difficulties  of  articulation,  mental  defect,  or  other 


Fig.  262.— Spasm  of  Gastroonemii  and  oi  Adductors  of  Thighs— the  Spastic  Paraplegia  following 
convulsions  which  occurred  immediately  after  birth.  (JRoss.) 

evidence  of  cerebral  disturbance ;  it  is  rare,  also,  not  to  be  able  to 
detect  spasm  or  other  derangement  in  the  movements  of  the  hand. 

It  is  worthy  of  note  that  in  all  cases  of  spastic  paraplegia,  whether 
produced  by  brain  or  cord  disease,  the  I'elation  between  spasm  and 
paralysis  of  muscle  is  very  variable.  They  may  be  associated  together 
in  almost  equal  proportion,  but  frequently  it  will  be  found  that  while 
a  limb  may  exhibit  a  fair  amount  of  power,  each  movement  is  in- 
terrupted by  violent  spasm,  and  the  tendon  reflexes  are  greatly 
exaggerated.  In  other  cases  slight  spasm  is  associated  with  con- 
siderable weakness. 
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Hysterical  or  Functional  Paraplegia.— Paralysis  of  the  lower  limbs 
may  develop  suddenly  in  consequence  of  some  emotional  disturbance, 
or  it  may  occur  in  anaemic  subjects  apart  from  definite  symptoms  of 
hysteria.  The  limbs  may  be  flaccid  or  present  marked  contractures. 
In  either  case  the  knee-jerk  is  active  or  exaggerated,  there  may  be 
ankle  clonus,  which  usually  consists  of  a  few  jerks  slowly  evolved,  and 
often  somewhat  difficult  to  develop.  Sometimes,  however,  ankle  clonus 
is  well  marked,  and  may  be  indistinguishable  from  that  which  consti- 
tutes the  typical  ankle  clonus  of  organic  disease.  The  plantar  reflex 
is  frequently  absent.  Commonly  there  is  spinal  tenderness,  and  when 
the  patient  can  stand  she  complains  of  an  aching  back,  and,  frequently, 
that  her  legs  suddenly  give  way  under  her.  When  a  patient  suffer- 
ing from  spastic  paralysis  of  organic  origin  places  her  back  against 
a  wall,  and  tries  to  raise  the  anterior  part  of  the  foot  from  the 
ground,  spasm  of  ihe  calf  muscles  ensues,  which  fixes  the  toes  still 
more  firmly  on  the  ground;  but  in  hysterical  paralysis  the  patient 
is  able,  and  may  at  times  be  induced,  to  raise  the  anterior  part  of  the 
foot  from  the  ground. 

Sometimes  in  hysteria  there  is  spastic  weakness  of  all  the  limbs 
associated  with  tremor  of  a  more  or  less  changeable  type.  This  con- 
dition may  present  a  close  similarity  to  disseminated  sclerosis,  especially 
in  the  early  stages  of  this  disease;  and  when  tremor  on  voluntary 
movement,  nystagmus  and  scanning  speech  are  absent,  the  differential 
diagnosis  may  be  very  difficult. 

As  regards  disseminated  sclerosis,  it  is  useful  to  remember  (i)  that  a 
temporary  paresis  of  one  limb  may  be  replaced  by  a  temporary  paresis 
of  another  limb  ;  (2)  that  obscure  vision  of  one  eye  may  be  recovered 
from,  and  then  be  followed  by  obscure  vision  in  the  other  eye ;  (3)  that 
pallor  or  atrophy  of  the  optic  disc  is  not  uncommon.  In  hysteria,  on 
the  other  hand,  a  shifting  of  powerlessness  from  one  side  to  the  other 
rarely  occurs,  and  the  characteristic  affection  of  the  vision  is  blindness 
on  one  side,  the  optic  discs,  however,  being  perfectly  normal.  {Buzzard.) 

Mixed  Paralyses. — This  heading  comprises  a  large  number  of 
cerebral  and  spinal  affections,  in  which  spastic  and  atrophic  paralyses 
are  combined  in  various  proportions,  and  are  found  associated  with 
sensory,  vaso-motor  and  nutritive  disorders. 

In  order  to  unravel  the  complicated  symptoms  of  such  cases,  it  is 
essential  to  have  an  accurate  knowledge  of  the  two  simple  classes  of 
paralysis  just  described;  to  be  acquainted  with  the  anatomy  of  the 
brain  and  cord,  and  to  know  the  functions  of  the  cord  at  different 
levels,  as  well  as  of  its  roots  and  principal  nerves. 

A  few  examples  will  suffice  to  illustrate  the  general  principles  upon 
which  a  diagnosis  is  to  be  made. 
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Crossed  Paralysis. — When  hemiplegia  is  found  in  association  with 
paralysis  of  a  cranial  nerve  on  the  opposite  side  of  the  body,  the 
lesion  is  in  or  near  the  origin  of  that  cranial  nerve.  Thus  simulta- 
neous paralysis  of  the  right  limbs  and  the  left  third  nerve  indicates  a 
lesion  of  the  left  crus  cerebri ;  right  hemiplegia  with  paralysis  of  the 
left  fifth,  a  lesion  in  the  middle  of  the  left  side  of  the  pons;  right 
hemiplegia  with  paralysis  of  the  left  sixth  or  seventh  nerve,  a  lesion 
in  the  lower  part  of  the  pons ;  right  hemiplegia  with  paralysis  of  the 
left  side  of  the  tongue,  a  lesion  on  the  left  side  of  the  medulla. 

Diseases  of  the  Cord  and  its  Membranes  afford  many  examples  of 
mixed  paralysis.  The  commonest  feature  of  cord  disease  is  paralysis 
of  the  lower  limbs,  which,  as  we  have  seen,  is  of  the  atrophic  or  spastic 
variety,  according  as  the  lesion  is  in  or  above  the  lumbar  enlargement. 
In  the  latter  case  the  muscles  of  the  trunk  or  arms  may  also  be  impli- 
cated. The  various  disorders  of  sensation,  of  the  reflexes,  and  of  the 
functions  of  the  bladder  and  rectum  which  may  accompany  the  para- 
lysis, and  which  are  described  in  another  place,  are  also  of  great  help 
in  determining  the  situation  and  extent  of  lesion.  Thus  the  upward 
■extent  of  paralysis  and  of  impaired  sensation,  together  with  the 
position  of  any  pain  or  zone  of  hypersesthesia  around  the  body,  supply 
important  information  as  to  the  height  of  a  transverse  lesion  of  the 
cord,  while  the  condition  of  the  reflexes,  the  nutrition  and  tonicity  of 
the  muscles,  give  indications  with  regard  to  the  vertical  downward 
extent  of  the  lesion. 

The  following  groups  are  given  as  illustrations  of  some  of  the  prin- 
cipal types  of  spinal  disease. 

Ch'oup  I.  Cervical  Pachymeningitis  with  Transverse  Myelitis. — Here 
disease  of  the  anterior  roots  gives  rise  to  an  atrophic  paralysis  in  the 
upper  limbs ;  disease  of  the  posterior  roots  to  sensory  disturbance  at 
the  level  of  the  lesion,  whilst  interference  with  the  conducting  paths 
in  the  cord  produces  a  spastic  paraplegia  together  with  anaesthesia  of 
parts  supplied  below  the  level  of  the  lesion.  The  exact  height  of  the 
lesion  may  be  determined  by  a  knowledge  of  the  functions  of  the 
anterior  and  posterior  roots  of  the  cervical  nerves  (see  tables  in  anato- 
mical introduction).  Thus  in  pachymeningitis  on  a  level  with  the 
eighth  cervical  and  first  dorsal  roots,  the  flexors  of  the  wrist  and  the 
small  muscles  of  the  hand  are  weak  and  wasted,  hence  there  is  a 
tendency  to  extension  of  the  wrist,  and  the  fingers  are  held  like  claws ; 
there  is  also  a  band  of  anaesthesia  along  the  inner  side  of  the  hand, 
forearm  and  arm.  Whereas  anaesthesia  along  the  outer  side  of  the 
arm  and  shoulder  with  paralysis  of  the  deltoid,  biceps  and  supinator 
longus  are  indications  that  the  fifth  cervical  root  is  involved.  The 
symptoms  of  amyotrophic  lateral  sclerosis  at  certain  periods  of  the 
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disease  may  resemble  those  of  pachymeningitis  of  the  cervical  region. 
But  in  the  former  disease  the  atrophy  of  the  upper  limb  muscles  is 
less  random  in  distribution  than  in  the  latter,  and  is  associated  with 
muscular  tension  and  contractures ;  and  there  is  an  absence  of  severe 
pain,  of  hypersesthesia  and  anaesthesia. 

Group  II.  Transverse  Myelitis  in  luioer  part  of  mid-dorsal  region. — 
Spastic  paraplegia  with  anaesthesia  of  the  lower  limbs  and  lower  part 
of  the  abdomen;  weakness  with  degenerative  atrophy  of  some  of  the 
muscles  of  the  lower  part  of  back  and  abdomen.  Ankle  clonus  and 
exaggerated  knee-jerk.  Disturbance  of  the  vesical,  rectal  and  sexual 
functions.  Epigastric  reflex  present,  but  abdominal  and  cremasteric 
reflexes  absent.    Plantar  reflex  exaggerated. 


Fig.  263. — Diagi'ammatio  representation  of  a  Lesion  of  the  Left  Half  of  the  Spinal  Cord  in  the 
Dorsal  Region,  a,  oblique  lines— motor  and  vaso-motor  paralysis ;  b,  d,  vertical  lines— com- 
plete ana;sthesia ;  c,  hypera;sthesia,  which  affects  also  the  left  lower  limb,  as  represented 
by  dots.  (Erb.) 

Group  III.  Transverse  Myelitis  implicating  middle  and  lower  por- 
tions of  the  lumbar  enlargement. — Atrophic  paralysis  affecting  to  a  vary- 
ing degree  the  majority  of  the  muscles  in  lower  limbs.  Anaesthesia  in 
territory  of  nerves  supplied  by  sacral  plexus,  and  in  portions  of  terri- 
tory supplied  by  lumbar  plexus.  Knee-jerk  lost ;  the  plantar  reflexes 
also  abolished,  but  the  cremasteric  present.  Paralysis  of  the  bladder 
and  rectal  sphincters,  with  impaired  sexual  power. 

Group  IV.  Disseminated  Myelitis:  one  focus  of  inflammation  in  right 
portion  of  cervical  enlargement ;  another  in  left  side  of  lumbar  enlarge- 
ment.— Atrophic  paralysis  of  some  groups  of  muscles  in  right  arm  and 
in  left  leg;  spastic  paralysis  of  right  leg — anesthesia  of  certain  parts 
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of  left  arm  and  right  leg — other  symptoms  according  to  number  and 
position  of  other  inflammatory  foci  in  the  cord. 

Group  V.  Unilateral  Lesion  of  the  Cord.;  the  left  half  of  the  mid- 
dorsal  recjion  being  destroyed. — Anaesthesia  of  the  right  leg  and  right 
half  of  the  abdomen  nearly  up  to  the  level  of  the  lesion,  where  there 
is  a  band  of  hypersesthesia.  Paralysis  of  the  left  leg,  the  skin  of  which 
is  hypersesthetic ;  above  the  hypersesthetic  area  of  skin  there  is  usually 
an  anaesthetic  zone,  which  corresponds  with  the  level  and  vertical 
extent  of  the  cord  lesion  ;  above  this  zone  a  narrow  hypersesthetic 
belt  may  sometimes  be  detected,  which  joins  that  on  the  opposite  side 
(see  Fig.  263).  Loss  of  muscular  sense  in  the  paralysed  leg;  also 
vaso-motor  disturbance  on  the  side  of  the  lesion,  usually  declared  by  an 
elevation  of  temperature  of  the  paralysed  limb. 

The  reflex  actions  on  the  side  of.  the  lesion  are  usually  increased, 
but  are  not  materially  altered  on  the  other  side. 

Paralysis  of  the  Bladder  and  Rectum. 

The  wall  of  each  viscus  contains  muscular  fibres  to  expel  the  con- 
tents, while  at  the  mouth  of  each  the  presence  of  a  sphincter  prevents 
continuous  evacuation.  These  muscles  are  under  the  control  of  centres 
in  the  lumbar  enlargement  of  the  spinal  cord,  which  are  themselves 
partially  governed  and  brought  under  voluntary  control  by  means  of 
fibres  passing  between  them  and  centres  in  the  cerebral  cortex.  The 
lumbar  centre  is  connected  with  the  periphery  by  means  of  afi'erent  and 
efferent  fibres,  the  former  passing  from  the  mucous  membrane  lining 
the  viscus  to  the  lumbar  centre,  the  efferent  from  this  centre  to  the 
sphincters  and  muscular  walls  of  the  viscus. 

Complete  and  permanent  relaxation  of  the  sphincters  only  occurs- 
when  the  lumbar  centres  are  destroyed.  Thus,  in  cases  of  myelitis 
implicating  the  lower  portion  of  the  lumbar  enlargement,  there  is  fre- 
quently "  paralytic  incontinence  "  of  urine  and  faeces — that  is,  urine 
dribbles  away  continuously,  and  feeces  escape  as  soon  as  they  enter  the 
rectum. 

Intermittent  incontinence  of  urine  may  occur  when  the  voluntary 
path  above  the  lumbar  centre  is  interrupted.  Then  any  sudden  move- 
ment or  pressure  on  the  bladder  will  cause  the  urine  to  be  expelled. 
But  loss  of  voluntary  power  leads  to  weakness  of  the  detrusor  muscle 
hence  the  bladder  is  never  thoroughly  emptied,  and  when  the  detrusor 
is  completely  paralysed  there  is  retention  of  urine.  Associated  with 
retention  there  is  "overflow  incontinence,"  because  there  is  enoueh 
pressure  in  the  bladder  to  force  urine  out  when  the  sphincter  relaxes. 
Overflow  incontinence  is  a  more  serious  condition  than  paralytic  incon- 
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tinenceof  urine,  because  it  indicates  incomplete  emptying  of  the  bladder, 
the  too  frequent  results  of  which  are  decomposition  of  urine,  cystitis, 
and  serious  kidney  disease. 

Retention  of  urine  and  overflow  incontinence  occur  not  only  when 
the  voluntary  path  is  interrupted— as,  for  example,  by  a  myelitis  in  the 
dorsal  portion  of  the  cord — but  also  from  disease  of  the  cerebral  cortex, 
especially  when  this  entails  lowering  of  the  mental  funciions.  Imper- 
fect emptying  of  the  bladder,  and  a  tendency  to  retention  and  incon- 
tinence of  urine,  are  met  with  in  locomotor  ataxy. 

As  Dr.  Gowers  has  pointed  out,  the  condition  of  the  sphincter  ani 
is  best  tested  by  introducing  the  finger  into  the  rectum.  When  the 
lumbar  centre  is  destroyed,  the  finger  feels  a  momentary  contraction, 
■due  to  local  stimulation  of  the  sphincter,  but  this  is  followed  by  com- 
plete and  permanent  relaxation.  When  the  centre  is  intact,  and 
disease  is  situated  at  a  higher  level — as,  for  example,  in  cases  of  trans- 
verse myelitis  of  the  dorsal  cord — then  the  initial  relaxation  of  the 
sphincter  which  follows  introduction  of  the  finger  is  succeeded  by  firm 
tonic  contraction. 

Perversion  of  Muscular  Action,  there  being-  no  necessary 
alteration  in  Strength  —  Incoordination  of  Movement  — 

Ataxy. — In  every  voluntary  movement  several  muscles  are  brought 
into  play,  and  if  the  movement  is  to  be  successful,  each  muscle  used 
must  contract  in  such  a  way  and  to  such  a  degree  that  its  strength  is 
accurately  proportioned  to  that  of  its  fellows.  Thus,  when  the  hand  is 
stretched  out,  and  a  small  object,  such  as  a  pin,  is  picked  up  from  the 
table,  the  contractions  of  the  many  muscles  employed,  from  those  of  the 
scapula  to  those  of  the  finger  and  thumb,  must  be  accurately  adjusted, 
for  the  object  is  missed  if  there  is  the  slightest  irregularity  in  the 
proportional  activity  either  of  individual  muscles  or  of  those  which  are 
associated  in  action.  The  power  of  selecting  the  right  muscles  and  of 
correctly  regulating  their  activities  is  called  coordination  ;  and  a  move- 
ment executed  in  the  manner  prescribed  is  called  a  coordinated  move- 
ment. But  when  there  are  errors  in  the  correlated  contractions  of  the 
different  muscles  the  resulting  movement  is  incodrdinated,  and  the 
condition  is  called  incoordination  or  ataxy. 

Accurate  adjustment  of  muscular  action  is  necessarily  impaired  by 
weakness,  or  by  spasm  of  any  muscle  employed  in  a  particular  move- 
ment; but  such  imperfections  of  movement  are  not  included  under  the 
term  "ataxy."  And  although  paralysis  or  spasm  may  be  found  in 
association  with  ataxy,  the  latter  frequently  exists  without  either. 
But  while  it  is  true  that  a  want  of  proportion  may  be  found  between 
the  actions  of  individual  muscles,  apart  from  detectable  alteration  in 
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their  strength,  it  is  nevertheless  sometimes  difiicult  to  discriminate  be- 
tween cases  of  ataxy  and  cases  where  certain  muscles  are  weak  or  are  the 
seat  of  spasm.  For  example,  in  many  cases  of  writer's  cramp  there  is 
spasm,  and  sometimes  weakness  of  the  special  muscles  used  in  writing ; 
but  in  other  cases  there  is  no  obvious  spasm  or  weakness,  and  it  may  be 
difficult  to  give  a  satisfactory  explanation  of  the  muscular  irregularities 
displayed  in  the  attempt  to  write,  such  muscular  irregularities  often 
closely  resembling  the  disorderly  movements  of  ataxy.  The  difficulty 
referred  to,  however,  is  mainly  limited  to  minor  defects  in  muscular 
action ;  for,  as  a  rule,  a  careful  examination  will  enable  us  to  decide 
whether  certain  defects  in  the  movement  of  a  part  are  due  to  incoordi- 
nation or  to  paralysis.  Also,  when  the  two  conditions  are  combined, 
as  in  ataxic  paraplegia,  the  incoordination  of  movement  is  still  recog- 
nisable unless  the  paralysis  is  profound.  Similar  remarks  might  be  made 
with  regard  to  the  motor  defects  met  with  in  multiple  peripheral 
neuritis,  especially  when  caused  by  alcohol.  The  gait  in  alcoholic 
paralysis  has  indeed  frequently  been  called  ataxic,  but  in  the  majority 
of  cases  its  peculiarities  are  clearly  due  to  weakness  of  certain  groups 
of  muscles ;  in  rare  cases  of  peripheral  neuritis,  however,  true  ataxy 
does  occur. 

The  actions  of  a  child  learning  to  walk  have  sometimes  been  quoted 
as  an  illustration  of  incoordination  occurring  in  health.  But  the 
peculiarity  of  the  gait  of  a  young  child  is  the  want  of  dorsal  flexion 
of  the  foot,  and  the  consequent  marked  flexion  of  the  thigh  on  the 
body  in  order  to  clear  the  foot  from  the  ground.  This  is  imperfect 
voluntary  control  over  the  flexors  of  the  foot  on  the  leg,  and  not 
ataxy. 

Incoordination  of  movement  is  most  conspicuous  in  tabes  dorsalis 
or  locomotor  ataxy.  In  this  disease  it  is  usually  earliest  and  most 
strikingly  seen  in  the  lower  limbs.  If  a  tabetic  patient,  while  lying  on. 
his  back,  be  told  to  touch  the  knee  of  one  leg  with  the  toe  of  the  other 
foot,  or  to  describe  a  circle  in  the  air  with  his  foot,  the  ineffectual 
efforts  of  the  disorderly  movements  of  the  limbs  are  well  brought  out. 
The  incoordination  is  always  increased  by  closure  of  the  eyes  {Bomberg's 
symptovi).  Thus  at  an  early  period  of  the  disease  the  patient,  when 
standing  with  his  feet  close  together  and  his  eyes  shut,  totters  and 
sways,  and  may  even  fall  to  the  ground.  Curiously  enough,  closure  of 
the  eyes  often  increases  the  unsteadiness  of  an  ataxic  patient  who  is 
quite  blind.  Romberg's  symptom  is  most  marked  when  sensation  is 
lost  in  the  soles  of  the  feet,  but  it  also  occurs  when  the  cutav.eous  sensi- 
bility is  quite  normal.  It  must  also  be  observed  that  great  muscular 
power,  as  exhibited  in  resistance  to  passive  movements,  may  be 
associated  with  the  most  marked  ataxy. 
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When  tabes  dorsalis  is  fully  developed,  the  patient,  even  with  his 
eyes  open,  can  only  stand  securely  when  the  feet  are  wide  apart ;  the 
efforts  necessary  to  maintain  equilibrium  are  evinced  by  the  irregular 
movements  of  the  tendons  on  the  backs  of  the  feet.  The  disorderly 
movements  of  the  legs  in  walking  also  testify  to  the  presence  of  in- 
coordination (see  ataxic  gait,  p.  82). 

In  Friedreich's  disease  the  upper  limbs  may  be  affected  at  the  same 
time  as  the  lower,  but  in  ordinary  tabes  their  movements  become 
disorderly  at  a  later  period  of  the  disease.  At  first  there  is  inability 
to  execute  delicate  movements,  such  as  writing;  the  patient  is  also 
unable,  when  his  eyes  are  closed,  to  touch  a  prescribed  spot,  such  as 


Fjg.  264. — Two  Brothers  presenting  the  characteristic  Symptoms  of  Friedreich's  Disease,  viz.  : 
Incoordination  of  movement,  ahsence  of  knee  jerks,  jerky  tremor,  lateral  nystagmus, 
slurred  hesitating  speech,  and  curvature  of  the  spine.  (Brain,  1886.)  For  a  description  of 
the  foot  deformity  and  the  gait,  see  pp.  77,  82. 

the  tip  of  his  nose ;  when  the  ataxy  of  the  hand  is  well  marked,  the 
fingers  fumble  in  buttoning  and  unbuttoning  the  clothes ;  an  object  is 
reached  and  grasped  in  a  roundabout  and  uncertain  fashion  ;  and  at 
an  advanced  stage  of  the  disease  the  patient  may  be  totally  unable  to 
dress  himself  or  to  convey  food  to  his  mouth. 

Ataxy  may  occasionally  affect  the  muscles  of  the  trunk.  Thus, 
Dr.  Gowers  mentions  a  case  of  locomotor  ataxy  in  which  the  patient 
"  could  sit  steadily  on  a  chair  when  his  eyes  were  open,  but  if  he  closed 
them  would  at  once  fall  off." 

In  severe  ataxy  involuntary  movements,  sometimes  indistinguish- 
able from  tremor,  may  affect  an  outstretched  limb.  This  has  been 
called  static  ataxy. 
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Incoordination  of  movement,  closely  resembling  that  of  locomotor 
ataxy,  occasionally  occurs  in  diphtheria  and  as  a  sequela  to  the  acute 
specific  fevers.  It  may  also  be  observed  in  some  cases  of  hysteria ;  the 
patient  may  be  unable  to  stand  steadily  when  the  eyes  are  closed,  and 
all  voluntary  movements  may  exhibit  a  jerky  unsteadiness. 

Astasia,  inability  to  stand,  and  Abasia,  inability  to  walk,  are  terms 
applied  to  diseased  conditions  in  which,  with  retention  of  muscular 
power,  coordination,  and  sensation,  the  patient  is  unable  to  stand  or  to 
walk.    The  most  frequently  associated  disease  is  hysteria. 

Ataxic  Paraplegia.— In  this  disease  ataxy  is  combined  with  a  spastic 
weakness  of  the  lower  limbs.  The  knee-jerk  is  exaggerated— not  lost, 
as  in  locomotor  ataxy — and  sensory  disturbances  are  rarely  present. 

Reeling  Movements,  in  which  the  patient  sways  from  side  to  side  or 
from  front  to  back,  occur  in  cerebellar  disease,  and  chiefly  when  the 
middle  lobe  is  involved.  In  such  cases  the  gait  is  very  like  that  due 
to  alcoholic  intoxication.  The  unsteadiness  occasionally  resembles  that 
of  locomotor  ataxy,  but,  as  a  rule,  the  irregular  jerky  movements  of 
the  legs  are  not  present ;  the  staggering  is  due  rather  to  a  swaying 
of  the  whole  body  than  to  disorderly  movements  of  the  lower  limbs. 
This  "  cerebellar  ataxy  "  rarely  involves  the  upper  extremities.  It  is 
often  associated  with  vertigo,  severe  headache,  and  optic  neuritis,  and 
there  may  be  indications  of  motor  paralysis  from  pressure  on  the  pons  or 
the  medulla.  Similar  derangements  of  coordination  occur  in  Meniere's 
disease,  in  combination  with  vertigo,  noises  in  the  ears  and  deafness 
on  one  side ;  sometimes  there  is  vomiting,  but  in  uncomplicated  cases 
marked  headache,  optic  neuritis,  and  paralysis  of  the  limbs  are  absent. 
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Disorders  of  sensation  may  result  from  injury  or  disease  of  any 
portion  of  the  sensory  apparatus,  whether  it  be  a  peripheral  end  organ, 
as  the  eye,  or  a  tactile  corpuscle ;  a  sensory  nerve-fibre  or  a  ganglionic 
nerve-centre. 

They  comprise  :  (i.)  An  excess  of  the  normal  sensibility  of  a  part, 
hyperesthesia.  (2.)  A  diminution  or  loss  of  the  normal  sensibility  of 
a  part,  ansestUesia.  The  terms  hyperalgesia  and  analgesia  are  some- 
times employed  when  excess  or  diminution  of  sensibility  is  limited  to 
the  application  of  painful  stimuli.  (3.)  The  presence  of  pain  in  the 
absence  of  an  external  stimulus.  (4.)  The  presence  of  abnormal 
sensations,  such  as  tingling,  numbness,  crawling,  itching,  "  pins  and 
needles,"  feelings  of  cold  or  heat.  These  may  occur  apart  from  any 
external  stimulation,  and  are  called  parmsthesise.  (5.)  Acceleration 
and  retardation  of  sensory  perception. 
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In  the  present  section  attention  will  be  given  to  the  chief  disorders 
of  cutaneous  and  muscular  sensations. 

The  examination  of  the  cutaneous  sensibility  is  often  attended  with 
difficulty,  and  requires  much  patience  on  the  part  of  the  investigator. 
He  has  to  rely  on  the  intelligence,  honesty,  and  good-will  of  the  patient, 
and  must  be  constantly  on  his  guard  against  erroneous  statements^ 
whether  intentional  or  unintentional.  The  patient  may  complain  of 
numbness  in  certain  parts,  which,  when  examined,  appear  to  be  nor- 
mally sensitive,  or  he  may  be  totally  unaware  that  the  sensibility  of 
a  part  is  increased  or  diminished  until  it  is  objectively  tested.  Again,, 
when  the  loss  is  only  partial,  the  boundaries  of  the  affected  part  may 
vary  with  each  examination,  and  it  may  require  much  skill  and  judg- 
ment to  strike  an  average. 

In  applying  the  tests,  the  following  rules  should  be  observed  : — 

1.  The  patient's  eyes  must  be  closed. 

2.  Direct  him  to  say  "  Yes  "  immediately  he  feels  the  skin  touchedy 
and  let  him  then  indicate  the  part  touched. 


Fig.  265. — ^iEsthesiometer  of  Sieveking. 


3.  Compare  corresponding  points  on  the  two  sides  of  the  body. 

Tactile  Sensibility  may  be  tested  by  means  of  the  observer's  finger, 
or  by  a  light  touch  with  a  feather. 

The  Sense  of  Locality  is  tested  by  asking  the  patient  to  indicate 
with  closed  eyes  the  part  touched,  and  in  health  the  error  is  small. 
A  more  accurate  test  is  to  be  found  in  the  minimal  distance  at  which 
two  points  touching  the  skin  are  recognised  as  two.  This  test  may  be 
applied  by  means  of  a  pair  of  compasses,  or  by  an  sesthesiometer,  such 
as  that  devised  by  Sieveking.  The  distance  at  which  the  points  are 
recognised  as  separate  varies  in  health  according  to  the  part  of  the 
body  touched,  being,  for  example,  1.5  mm.  at  the  tip  of  the  tongue, 
2.3  mm.  at  the  tips  of  the  fingers,  and  as  much  as  70  mm.  on  the  upper 
arms  and  thighs. 

The  power  of  discrimination  varies  with  the  intelligence  of  the 
patient,  and  it  may  be  increased  by  practice. 
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The  Sense  of  Pressure  is  tested  by  applying  different  weights  to  the 
parts  to  be  examined,  which  should  be  properly  supported,  in  order  to 
exclude  the  sense  of  muscular  contraction.  Also,  it  is  desirable  to 
interpose  a  disc  of  wood,  or  other  non-conducting  substance,  to  exclude 
the  sense  of  temperature.  The  maximum  variation  recognisable  in 
health  is  about  one-twentieth  of  the  total  pressure. 


tlusc.  teiaporaus, 


fillisa  liiasseter 


Platysma  myoide". 
Muse,  sternohyoideus 
Muse,  steruothy 

Muse,  omohyoideus. 


Kii.  thoracici  anteriores. 


Muse,  splenitis. 
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Fig.  266.— Distribution  of  the  Sensory  Nerves  on  the  Head,  as  well  as  the  Position  of  the  Motor 
Points  on  the  Neck.  SO,  area  of  distribution  of  supraorbital  nerve ;  ST,  supratrochlear ; 
IT,  infratrochlear ;  L,  lacrimal;  N,  ethmoidal;  10,  infraorbital;  B,  buccinator;  SM, 
subcutaneus  malse ;  AT,  auriculo-temporal ;  AM,  great  auricular;  OMj,  great  occipital; 
OMi,  lesser  occipital ;  C,,  three  cervical  nerves  ;  CS,  cutaneous  branches  of  the  cervical 
nerves  ;  C,  W,  region  of  the  central  convolutions  ;  SC,  region  of  the  speech  centre. 

Sensibility  to  Pain  is  best  tested  by  pinching  a  fold  of  skin,  or  by 
pricking  the  skin  with  a  pin  or  the  point  of  a  quill  pen.  The  faradic 
current  is  a  delicate  method  of  comparing  the  sensitiveness  of  corre- 
sponding regions  on  the  two  sides.  Faradic  sensibility  may  be  diminished 
when  all  other  forms  of  cutaneous  sensibility  are  normal.  This  is 
frequently  observed  in  cases  of  sciatica;  it  occurs  also  where  there  is 
well-marked  motor  paralysis,  as  lead  paralysis. 
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The  Rapidity  of  Sensory  Conduction  is  determined  by  noting  the 
interval  between  a  pin  prick  and  the  signal  given  by  the  patient  directly 
he  feels  it.  In  health  the  interval  is  much  less  than  a  second,  but  in 
locomotor  ataxy  there  may  be  a  long  delay,  even  several  seconds. 

Sensibility  to  Temperature,  usually  but  not  always  affected  with 
the  sensibility  to  pain,  is  most  conveniently  examined  by  applying  hot 
and  cold  spoons  to  the  part,  or  two  test-tubes,  one  tube  being  filled 
with  hot,  the  other  with  cold  water.  It  is  necessary  to  test  separately 
the  sensation  to  heat  and  the  sensation  to  cold,  for  one  only  may  be 
affected. 

Muscular  Sense. — In  addition  to  common  sensibility,  as  illustrated 
by  the  pain  of  cramp,  or  that  produced  by  squeezing  the  muscles,  the 
degree  of  contraction  of  the  muscles  is  appreciated  by  the  mind.  This 
sense  of  muscular  effort  may  be  tested  by  placing  various  weights  in  a 
bag  and  suspending  it  to  the  part  to  be  examined.  In  health,  a  differ- 
ence of  one-fortieth  of  the  whole  weight  can  be  recognised. 

Recognition  of  Posture  may  also  be  regarded  as  a  part  of  muscular 
sense.  It  is  tested  by  asking  the  patient,  whose  eyes  are  covered,  to 
move  a  limb  into  certain  prescribed  positions — to  touch  the  tip  of 
the  nose  with  his  index  finger,  to  describe  an  imaginary  circle  with  his 
great  toe  ;  or  a  limb  is  firmly  grasped  by  the  observer,  and  moved  about 
in  various  directions,  the  patient  being  asked  to  indicate  its  position 
after  it  has  been  brought  to  rest.  The  muscular  sense  is  often  strik- 
ingly impaired  in  locomotor  ataxy,  also  sometimes  in  hysteria  and  in 
cortical  lesions. 

Modifications  of  Cutaneous  and  Muscular  Sensations,  with 

their  Diag"n0StiC  Value. — Anassthesia. — The  degree  of  anaesthesia, 
whether  partial  or  complete,  its  variety,  whether  limited  to  touch,  pain 
or  temperature,  afford,  as  a  rule,  but  little  help  in  the  localisation  of  a 
lesion.  Thermo-ansesthesia  is  very  i-are  in  hysteria,  and  its  presence  in 
a  case  of  paralysis  would  be  strong  evidence  in  favour  of  an  organic 
lesion.  It  may  be  the  only  form  of  sensory  affection  present  in  certain 
spinal  diseases — especially  in  spinal  syphilis.  Complete  anaesthesia  of 
a  part  is  more  common  in  hysterical  than  in  organic  affections  of  the 
nervous  system.  In  hysteria,  too,  the  anaesthesia  is  often  remai'kable 
for  the  abruptness  of  its  limitation  and  its  want  of  correspondence  to 
the  anatomical  distribution  of  the  cutaneous  nerves  or  spinal  roots ; 
thus  it  may  affect  one  upper  limb  below  the  level  of  a  line  drawn 
round  the  middle  of  the  arm ;  or  the  whole  of  one  side  of  the  body, 
with  the  exception  of  the  leg  below  the  knee,  may  be  affected.^  In 
syringo-myelia — a  disease  characterised  by  the  association  of  muscular 

^  But  a  sudden  termination  of  anaesthesia  at  one  part  of  a  limb  or  at  one  part  of 
the  trunk  is  also  met  with  in  organic  disease  (  WiUiamson), 
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atrophy  and  anaesthesia  in  the  upper  part  of  the  body— the  loss  of 
cutaneous  sensibility  is  mainly  confined  to  pain  and  temperature; 
occasionally,  however,  tactile  sensibility  is  also  involved.  But  this 
variety  of  anaesthesia  occurs  in  other  diseases;  thus  in  peripheral 
neuritis  a  partial  diminution  of  cutaneous  sensibility  is  frequently  re- 
presented by  analgesia,  with  preservation  of  the  tactile  sense.  "  Anaes- 
thesia dolorosa,"  in  which  an  anaesthetic  part  is  the  seat  of  violent 


Fig.  267.— Distribution  of  the  Cutaneous  Nerves  of  the  Upper  Jjimh'iafter  Berde).  Sc,  supra 
clavicular ;  ax,  circumflex ;  cmd,  area  supplied  by  nerve  of  Wrisberg  and  intercosto-humeral ; 
cps  and  cpi,  branches  of  musculo-spiral ;  em,  internal  cutaneous ;  cl,  musculo-cutaneous ; 
me,  median  ;  ra,  radial ;  u,  ulnar. 

pains,  if  not  of  functional  origin,  is  usually  limited  to  affections  of  the 
posterior  roots  or  the  peripheral  nerves. 

The  most  important  feature  to  be  investigated  is  that  of  distribution. 
When  sensation  is  impaired  over  the  lower  half  of  the  body  and  the 
lower  limbs,  the  condition  is  called  paransesthesia ;  when  over  the 
lateral  half  of  the  liody,  including  half  the  face  and  the  extremities,  it 
is  called  hemiansesthesia.  In  other  cases,  anaesthesia  is  limited  to  the 
area  of  distribution  of  particular  nerves,  or  it  is  distributed  in  limited 
bands  or  patches.    When  there  is  loss  of  sensation  in  only  a  portion 
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of  a  limb,  it  should  be  noted  whether  the  boundary-line  of  anaesthesia 
is  at  right  angles,  or  parallel,  to  the  long  axis  of  the  limb ;  the  former 
condition  speaks  for  cerebral,  the  latter  for  spinal  or  for  peripheral 
nerve  disease. 

Paransesthesia  testifies  to  a  lesion  of  the  spinal  cord  or  of  the  cauda 
equina;  it  is  usually  associated  with  paralysis  of  the  lower  limbs. 
The  distribution  and  variety  of  the  paralysis  are  the  best  indications 
as  to  the  nature  and  position  of  the  lesion :  but  the  exact  height  on 
the  limbs  or  body  to  which  the  anaesthesia  extends  furnishes  a  reliable 
guide  to  the  upper  level  of  the  lesion. 

Hemiansesthesia. — Loss  of  sensation  involving  the  whole  of  one  side 
of  the  body  points  to  a  lesion  in  the  opposite  side  of  the  brain.  When 
the  loss  of  sensation  is  combined  with  impairment  of  the  special  senses, 
the  lesion  is  situated  in  the  opposite  cerebral  hemisphere,  and  most 
frequently  at  the  hinder  end  of  the  internal  capsule. 

This  condition  of  unilateral  anaesthesia,  affecting  the  special  senses 
as  well  as  the  skin  and  mucous  membrane  as  far  as  the  middle  line  of 
the  body,  occurs  also  in  extensive  organic  lesions  of  the  cortex,  but 
more  commonly  in  hysteria  (functional  disorder  of  the  cortex). 

In  hysterical  hemianesthesia,  every  form  of  cutaneous  sensibility, 
as  well  as  common  sensation  in  the  accessible  mucous  membranes, 
muscles,  bones,  and  other  deep  structures,  is  more  or  less  completely 
lost  on  the  affected  side,  and  even  the  muscular  sense  is  often  impaired 
or  abolished.  The  special  senses  are  likewise  implicated ;  the  senses  of 
taste  and  smell  are  generally  lost  on  the  affected  side,  while  hearing  on 
that  side  is  only  impaired  ;  the  affection  of  sight  consists  of  a  restric- 
tion of  the  fields  of  vision  for  form,  especially  for  colour,  affecting  to 
some  extent  both  eyes,  but  most  markedly  the  eye  on  the  anaesthetic 
side. 

Sometimes,  in  hysteria,  anaesthesia  of  one  side  of  the  body  is  associ- 
ated with  hyperaesthesia  and  paralysis  of  the  opposite  side. 

Hemianaesthesia  of  organic  origin  is  usually  less  profound  than  that 
produced  by  hysteria,  and  when  dependent  on  disease  of  the  internal 
capsule,  is  found  associated  with  hemianopsia  instead  of  the  visual 
defect  just  described  as  characteristic  of  hysteria;  when  the  hemian- 
aesthesia is  slight  there  may  be  loss  of  sensation  to  touch,  but  not 
to  pain. 

Hemianaesthesia  without  disturbance  of  smell  or  sight  may  result 
from  damage  to  the  sensory  tract  between  the  pons  and  internal 
capsule.  A  crossed  anaesthesia,  in  which  the  face  is  affected  on  one 
side  and  the  limbs  on  the  other  side,  is  produced  by  a  lesion  of  the 
upper  part  of  the  pons ;  hemianaesthesia  with  normal  sensibility  of  the 
face  may  occur  in  lesions  of  the  medulla  or  of  the  lower  part  of  the 


DISORDERS  OF  SENSATION.  477 

pons.  Slight  impairment  of  sensation  on  one  side  is  not  uncommon  in 
hemiplegia  of  the  ordinary  type,  but  as  a  rule  it  is  transient ;  whereas, 
when  hemianesthesia  is  distinct  and  permanent,  there  may  be  but 
little  motor  weakness,  and  this  often  affects  the  leg  more  than  the  arm. 


Fio.  268.— Distribution  of  the  Cutaneous  Nerves  of  the  lower  limb  {after  Eenle).  A,  Anterior 
surface — i,  anterior  crural,  middle  and  internal  cutaneous  branches  ;  2,  external  cutaneous; 
3,  ilio-hypogastric ;  4,  genito-crural ;  5,  ilio-inguinal ;  6,  posterior  cutaneous  and  other 
branches  of  small  sciatic ;  7,  obturator ;  8,  greater  saphenous ;  9,  external  posterior 
cutaneous;  10,  musculo-cutaneous ;  11,  anterior  tibial;  12,  communicans  tibialis.  B, 
Posterior  surface— t,  posterior  cutaneous  :  2,  external  cutaneous  ;  3,  obturator  ;  4,  posterior 
cutaneous  with  filaments  of  tibial  communicating;  5,  posterior  cutaneous  branches  of 
peroneal ;  6,  long  saphenous  ;  7,  communicans  tibialis ;  8,  calcauean  of  posterior  tibial ;  9, 
internal  plantar ;  10,  external  plantar. 

Limited  Anaesthesia. — Examples:  i.  The  slight  blunting  of  tactile 
sensibility  at  the  extremity  of  a  limb  which  is  paralysed  by  disease  of 
the  cerebral  cortex. 

2.  Patches  of  anaesthesia  along  the  course  of  nerves  whose  roots  are 
damaged  by  spinal  caries  or  by  tumours  of  the  cord.    A  knowledge  of 
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the  functions  of  the  spinal  roots  (see  tables  and  plates)  is  then  essential 
in  order  to  determine  the  locality  of  the  lesion. 

3.  Areas  of  anaesthesia  in  affections  of  the  peripheral  nerves.  Here 
it  must  be  borne  in  mind  that  the  conduction  of  sensory  fibres  in  a 
mixed  nerve  is  much  less  readily  impaired  than  that  of  the  motor 
fibres.  Thus  a  lesion  of  the  ulnar  nerve  may  be  unattended  by  any 
anjesthesia  of  the  skin  when  the  muscles  supplied  by  it  are  more  or  less 
completely  paralysed,  or  the  muscles  supplied  by  the  fifth  cranial  nerve 
may  be  weak  and  wasted  while  the  cutaneous  sensibility  of  the  face  is 
unaffected,  and  yet  post-mortem  a  tumour  is  found  which  compresses 
and  flattens  out  apparently  to  an  equal  degree  all  the  fibres  of  the 
nerve. 

Hypersesthesia. — This  may  be  widely  distributed,  or  limited  to 
certain  spots.  It  may  affect  the  skin,  the  organs  of  special  sense, 
the  muscles,  or  other  deep  structures. 

A  general  hypersesthesia  of  the  surface  of  the  body  is  a  prominent 
feature  of  hydrophobia,  and  occurs  also  in  hysteria.  Hyperaesthesia  of 
one  side  of  the  body  is  a  rare  phenomenon,  and,  apart  from  hysteria, 
is  chiefly  met  with  in  disease  of  the  pons. 

Of  local  varieties  of  hypereesthesia,  the  narrow  band  of  over-sensitive 
skin  at  the  upper  level  of  spinal  lesions  is  one  of  the  most  common. 
It  is  most  marked  in  cancer  of  the  vertebrae,  but  is  also  usually  well 
developed  in  caries  of  the  spine,  and  in  the  various  forms  of  spinal 
meningitis.  The  position  of  this  zone  is  readily  ascertained  by  pinch- 
ing the  skin  along  the  sides  of  the  trunk.  It  frequently  encircles  the 
body,  extending  forwards  and  a  little  downwards  from  one  or  more 
tender  vertebral  spines.  When  the  spinal  tenderness  is  not  very 
obvious,  it  may  be  brought  out  by  passing  a  hot  sponge  down  the 
spine,  or  by  the  application  of  the  kathode  of  a  galvanic  battery. 
When  the  posterior  roots  of  the  cervical  or  the  lumbar  enlargement  are 
implicated  in  a  meningitis,  bands  of  hypersesthesia  will  be  found  on 
those  parts  of  the  surface  which  are  supplied  by  the  irritated  roots. 
Thus  increased  sensitiveness  along  the  outer  side  of  the  upper  limb 
from  shoulder  to  thumb  points  to  irritation  of  the  fifth  cervical  root. 
Hypersesthesia  of  the  skin  and  muscles  is  prominent  in  cases  of 
neuritis,  and  an  accessible  nerve-trunk  like  the  ulnar  may  be  swollen 
as  well  as  tender  to  pressure.  In  alcoholic  multiple  neuritis  the 
muscles  are  often  extremely  sensitive,  great  pain,  for  example,  being 
caused  by  slightly  squeezing  the  calves  or  fleshy  parts  of  the  arms ; 
anaesthesia  or  analgesia  is  often  associated  with  the  hypersesthesia  or 
the  hyperalgesia. 

The  pain  of  neuralgia  is  frequently  accompanied  by  increased  sen- 
sitiveness of  the  skin,  more  marked  usually  to  tactile  than  to  thermal 
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impressions.  The  hypersesthesia  is  commonly  most  intense  at  certain 
spots;  these  ''points  douloureux"  usually  correspond  to  a  superficial 
part  of  the  nerve,  to  its  divisions,  or  to  its  union  with  another  nerve- 
trunk. 

Hypertesthetic  spots  are  also  common  in  hysteria.  Thus  there  may 
be  tenderness  of  the  spine  or  of  the  infra-mammary  or  the  hypochon- 
driac reeion.  or  over  certain  areas  of  the  thorax  or  abdomen.  Of  the 
latter,  the  most  frequent  and  characteristic  are  the  ovarian  regions, 
most  frequently  on  the  left  side,  where  tenderness  may  be  superficial 
or  deep.  Pressure  over  the  ovarian  regions,  or  indeed  sometimes 
over  hyperaesthetic  spots  in  any  part  of  the  body,  may  cause  great 
distress  and  give  rise  to  fainting,  to  globus,  or  even  to  convulsive 
attacks,  hence  these  hyper^sthetic  areas  have  been  called  "hystero- 
genic." The  local  tenderness  of  the  dorsal  spine  in  hysteria  may  be 
contrasted  with  that  around  the  sides  of  the  body  in  vertebral  caries. 

Parsesthesia. — This  term  includes  : — 

1 .  The  presence  of  abnormal  sensations  in  the  absence  of  any  out- 
ward stimulus.  Thus-(a.)  subjective  tactile  sensations,  as  formication, 
a  feeling  of  creeping,  as  if  ants  were  crawling  over  the  skin ;  itching 
and  the  like.  (p.)  Subjective  painful  sensations,  such  as  stinging^ 
pricking,  or  smarting,    (c.)  Subjective  sensations  of  heat  and  cold. 

2.  Perversion  of  the  cutaneous  sensibility — that  is,  the  production 
by  an  external  stimulus  of  a  feeling  different  from  that  experienced  in 
health.  Thus  a  touch  of  the  finger  may  give  rise  to  pain  ;  a  prick,  to  a 
burning  sensation ;  the  application  of  cold,  to  a  stinging  sensation. 
Sometimes  a  single  touch  is  felt  as  two,  three,  or  even  five  points ;  this 
is  called  polyaesthesia.  In  other  cases  a  patient  is  unable  to  tell  what 
part  is  touched,  and  he  may  refer  an  impression  on  one  side  to  a  corre- 
sponding place  on  the  opposite  side  of  the  body — then  the  condition  is 
named  allocheiria. 

The  above  modifications  of  normal  sensation  may  occur  from  disease 
of  any  part  of  the  sensory  tract.  The  varieties  of  perverted  sensibility 
are  especially  common  in  locomotor  ataxy.  Numbness,  tingling,  creep- 
ing and  cold  sensations,  are  frequently  complained  of  during  the  early 
stages  of  peripheral  neuritis;  they  also  occur  at  the  onset  of  acute 
brain  lesions,  especially  when  the  hinder  end  of  the  internal  capsule 
is  directly  or  indirectly  implicated. 

In  disease  of  the  cerebral  cortex  the  cutaneous  sensibility  may  give 
normal  results  to  the  ordinary  tests,  and  yet  the  patient  be  unable  to 
recognise  the  nature  of  objects  placed  in  his  hand,  or  to  tell  accurately 
the  position  of  the  affected  limb.  The  inability  to  recognise  the  nature 
of  objects  by  tactile  impressions  alone  has  been  called  "  touch  para- 
lysis."    This  condition  may  be  present  when  tactile  sensibility  is 
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normal,  and  in  some  cases  even  when  there  are  no  other  motor  or 
sensory  symptoms.  It  is  therefore  important,  before  concluding  that 
sensation  is  normal  in  a  case  of  cerebral  disease,  not  to  omit  to  test  the 
patient  by  covering  his  eyes  and  placing  objects  in  his  hand,  in  order 
•to  ascertain  if  he  can  recognise  their  nature.  Dr.  Williamson,^  who 
ihas  carefully  investigated  this  condition,  regards  it  as  analogous  to 
word-blindness  and  word-deafness,  and  believes  that  the  probable  seat 
of  the  lesion  in  cases  of  touch  paralysis  is  in  the  parietal  region  of  the 
cortex,  just  behind  the  motor  centre  for  the  arm. 

DISORDERS  OF  REFLEX  ACTION. 

The  mechanism  necessary  for  a  reflex  action  consists  of  a  sentient 
surface  connected  by  an  afferent  sensory  nerve  with  a  ganglionic  centre, 
which  is  in  relation  by  means  of  afferent  nerve  fibres  with  muscular  or 
other  irritable  tissue.  Disorders  of  reflex  action  will  occur  when  any 
part  of  this  machinery  is  irritated  or  destroyed,  or  when  it  is  cut  off 
from  the  controlling  influence  of  higher  centres  ;  and  the  disorders  will 
be  manifest  in  parts,  chiefly  glands  and  muscles,  to  which  the  afferent 
nerves  are  distributed.  Hence  abnormal  reflex  phenomena  may  show 
themselves  either  (i)  in  the  modification  of  some  secretion,  a  striking 
example  of  which  is  afforded  by  the  complete  suppression  of  urine 
which  occurs  as  a  result  of  severe  injuries  to  the  abdominal  viscera,  or 
(2)  by  changes  in  the  nutrition  or  the  action  of  cei'tain  muscles.  A  third 
group  of  cases,  closely  allied  in  their  nature  to  ordinary  reflex  actions, 
is  constituted  by  examples  of  reflex  neuralgias  and  of  reflex  or  referred 
pains.  Thus  a  neuralgia  limited  to  the  fifth  cranial  nerve  has  been 
known  to  follow  injury  to  the  ulnar  nerve.  Referred  pains,  such  as 
pain  in  the  testicle  from  renal  colic,  in  the  shoulder  from  pleurisy,  are 
of  much  interest  and  importance.  Here  also  may  be  mentioned  the 
transient  blindness  called  "  reflex  amblyopia "  which  in  rare  cases 
follows  irritation  of  the  fifth  cranial  nerve  by  a  diseased  molar  tooth. 
The  present  section  is,  however,  mainly  devoted  to  the  second  group, 
viz.,  to — 

Reflex  Disorders  of  Muscles. — Irritation  of  a  sentient  surface  may 
cause  an  alteration  in  the  strength  of  a  normal  reflex  movement,  or  it 
may  lead  to  changes,  temporary  or  permanent,  in  the  tone  or  nutrition 
of  muscles.  Reflex  movements  may  be  produced  in  health  either  by 
stimulation  of  the  skin  or  accessible  mucous  membranes,  or  by  excita- 
tion of  tendons,  fasciee,  or  periosteum.  The  former  are  called  super- 
ficial, the  latter  deep  reflexes. 

The  Superficial  Reflexes  include  the  cutaneous  and  the  cranial 
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reflexes.  The  cutaneous  reflexes  consist  of  quick  muscular  contrac- 
tions, caused  by  tickling  the  skin  with  a  feather  or  the  finger,  or  by 
scratching  or  tapping  it  sharply.  The  following  (tabulated  after 
•Gowers)  may  be  readily  obtained  in  health,  especially  in  young  chil- 
dren, and  alterations  of  their  natural  vigour  are  often  of  great  signi- 
ficance in  disease : — 


Jfame  of 
Reflex. 


Plantar. 


■Gluteal. 
Cremasteric. 

Abdominal. 

Epigastric. 
•Scapular. 


Mode  of  Excitation. 


Stroking  sole  of  f  00 1. 


Stroking  skin  of 
buttock. 

Stimulation  of  skin 
at  upper  and  in- 
ner part  of  thigh. 

Stroking  abdominal 
walls  downwards 
from  costal  mar- 
gin to  nipple-line. 

Stroking  side  of 
chest  downwards 
from  nipple. 

Irritation  of  inter- 
scapular region. 


Natiu-e  of  Result. 


Movements  of  toes  ; 
of  these  and  foot  ; 
or  of  these  and 
leg. 

Contraction  of  glu- 
tei. 

Eetraction  of  tes- 
ticle. 

Contraction  of  up- 
per or  of  lower 
part  of  abdominal 
muscles. 

A  dimpling  of  cor- 
responding side  of 
epigastrium. 

Contraction  of  sca- 
pular muscles  and 
of  portion  of  axil- 
lary fold. 


Level  of  Cord  upon 
which  Reflex  Depends. 


Second  sacral  nerve 
(lower  part  of  lum- 
bar enlargement). 

Fourth  and  fifth  lum- 
bar nerves. 

First  and  second  lum- 
bar nerves. 

Eighth  to  twelfth 
dorsal  nerves. 


Fourth  to  sixth  or 
seventh  dorsal 
nerves. 

Sixth  cervical  to  se- 
cond dorsal  nerve. 


Clinical  Value. — In  forming  an  opinion  of  the  vigour  or  feebleness 
of  the  cutaneous  reflexes,  it  should  be  borne  in  mind  (i)  that  they  vary 
much  in  different  normal  individuals  ;  (2)  that  they  are  usually  more 
marked  in  children  than  in  adults,  and  in  women  than  in  men ;  (3)  that 
it  is  often  difficult  to  elicit  the  abdominal  reflex  when  the  belly  is  large 
and  flaccid,  and  that  the  cremasteric  reflex  is  often  absent  in  elderly 
men ;  and  (4)  that  occasionally  repeated  trials  fail  to  produce  some  of 
the  reflexes,  as  the  gluteal  and  scapular,  even  when  there  is  no  reason 
to  suspect  disease  of  the  nervous  system. 

Keeping  in  view  these  limitations,  the  following  conclusions  may 
be  drawn : — 

The  presence  in  average  strength  of  a  cutaneous  reflex  indicates  that 
the  reflex  arc  upon  which  it  depends  is  intact  and  probably  healthy. 

Exaggeration  of  a  cutaneous  reflex  suggests  either  that  some  part 
of  the  arc  is  irritated  or  that  it  is  separated  from  the  control  of  a  higher 
centre.  Thus  the  reflexes  are  increased  when  the  grey  matter  is  un- 
duly  stimulated,  as  in  tetanus  and  stiychnine  poisoning,  or  in  conse- 
quence of  irritation  of  the  posterior  and  anterior  roots  (the  aff"erent  and 
elferent  portions  of  the  reflex  arc  respectively),  as  in  cases  of  pachy- 

2  H 
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meningitis.  Commonly,  too,  they  are  exaggerated  when  there  is 
disease  of  the  cord  above  their  level;  sometimes  there  is  an  initial 
inhibition  of  reflexes,  which  subsequently  are  found  to  be  increased. 
A  lasting  diminution  or  absence  of  cutaneous  reflexes  below  the  level 
of  the  original  lesion  is  usually  attributed  to  downward  extension  of 
the  disease  in  the  cord,  but  Bastian  holds  that  a  complete  transverse 
myelitis,  say  of  the  cervical  region,  will  of  itself  sometimes  cause 
abolition  instead  of  exaggeration  of  the  reflexes  at  a  lower  level. 

Diminution  or  absence  of  a  cutaneous  reflex  points  to  a  defect  at 
some  part  of  the  reflex  arc.^  Thus,  in  infantile  paralysis  affecting  one 
of  the  lower  limbs,  the  cremasteric  reflex  may  be  lost  while  the  plantar 
is  retained,  because  the  upper  but  not  the  lower  part  of  the  lumbar 
enlargement  is  diseased.  In  dorsal  myelitis  the  condition  of  the 
reflexes  often  affords  valuable  information  as  to  the  seat  of  disease  ; 
thus,  if  the  epigastric  reflex  is  normal  and  the  abdominal  absent,  we 
may  assume  that  the  cord  is  affected  between  the  sixth  and  tenth  dorsal 
nerves.  As  a  rule,  in  myelitis,  and  also  in  locomotor  ataxy,  the 
degree  of  enfeeblement  of  the  reflexes  varies  with  that  of  tactile  sensi- 
bility, although  sometimes  it  will  be  found  that  the  reflexes  are  lost 
above  the  line  of  anaesthesia.  In  disseminated  sclerosis  loss  of  the- 
abdominal  reflexes  is  sometimes  a  valuable  indication  that  the  grey 
matter  of  the  cord  has  become  involved.  In  hemiplegia  of  organic- 
origin  the  superficial  abdominal  reflexes  are  usually  enfeebled  or  lost 
on  the  paralysed  side ;  in  hysterical  hemiplegia  they  are  generally  normal, 
while  the  plantar  reflex  is  frequently  diminished  or  lost.  Loss  of  this 
reflex  is  also  noticeable  when  there  is  damage  to  the  cauda  equina. 

With  regard  to  the  plantar  reflex,  recent  investigation,  especially 
those  of  Babinski  and  James  Collier,-  have  shown  that  its  form  varies 
at  different  ages  and  under  different  conditions.  In  a  healthy  infant 
the  chief  movement  is  extension  of  the  great  toe,  followed  by  extension 
of  the  other  toes.  In  a  healthy  adult,  and  in  a  child,  when  it  is  able 
to  walk,  the  chief  movement  is  flexion  of  the  four  outer  toes  preceded 
often  by  contraction  of  the  tensor  vaginae  femoris  and  other  hip  muscles. 
When  there  is  a  lesion  of  the  upper  segment  of  the  motor  path  a  reflex 
is  obtained  which  closely  resembles  that  found  in  infancy  :  this  Dr. 
Collier  calls  the  "extensor  response"  to  distinguish  it  from  the  "fiexor 
res2)onse  "  obtained  in  the  healthy  adult.  He  says  that  "  in  the  differential 
diagnosis  between  functional  and  organic  hemiplegias  and  paraplegias 
in  adults  the  presence  of  an  extensor  response  is  a  most  valuable  sign  of 
organic  disease,  such  as  is  not  furnished  by  increase  of  the  knee-jerk 

1  Diminution  of  a  reflex  is  shown  not  only  by  its  weakness  and  by  the  difficulty 
in  obtaining  it,  but  also  by  the  slowness  of  the  movement. 
*  Brain,  Spring  1899. 
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nor  by  the  less  persistent  forms  of  foot-clonus.    The  presence  of  a  flexor 
response,  however,  is  compatible  with  the  presence  of  organic  disease." 
The  chief  cranial  reflexes  are  : — 

1.  The  closure  of  the  eyelids  caused  by  irritation  of  the  conjunctivae. 

2.  The  contraction  of  the  pupil  to  light,  or  its  dilation  by  irritation 
of  the  skin  of  the  neck. 

3.  Spasm  of  the  facial  muscles  by  irritation  of  the  fifth  nerve. 

4.  Sneezing  and  lacrymation  by  irritation  of  the  nasal  mucous 
membrane. 

5.  The  contraction  of  the  palate  by  irritation  of  the  fauces. 

The  palate  reflex  is  enfeebled  or  lost  in  hysteria,  also  in  bulbar  para- 
lysis. The  pupil  reflexes  are  considered  under  the  examination  of  the  eye. 

The  Deep  Reflexes. — The  Knee-Jerk  or  Patellar  Tendon  Reflex 
is  the  forward  jerk  of  the  foot  and  leg,  which  is  produced  by  tapping  the 
ligamentum  patellae  with  the  tips  of  the  fingers,  the  inner  border  of 
the  hand,  a  percussion  hammer,  or  the  edge  of  the  ear-piece  of  the 
stethoscope.  If  a  doubtful  result  is  obtained,  the  knee  should  be  laid 
bare.  The  jerk  is  caused  by  sudden  contraction  of  the  quadriceps,  and 
it  is  essential  that  this  muscle  should  be  stretched  to  a  certain  extent. 
This  is  usually  obtained  by  crossing  the  leg  to  be  tested  over  the  other ; 
the  knee  of  the  supporting  leg  being  at  a  right  angle.  Another  con- 
venient posture  is  to  get  the  patient  to  sit  on  the  edge  of  a  table,  or  if 
a  child,  on  the  edge  of  a  chair. 

In  stout  persons  who  cannot  cross  one  knee  over  the  other  except  in 
a  stiff  fashion,  the  operator  may  support  the  limb  to  be  examined  by 
passing  his  hand  beneath  the  patient's  thigh  and  grasping  the  opposite 
knee.  Some  patients  appear  to  have  great  difficulty  in  keeping  the 
knee  loose ;  in  such  cases  the  muscular  tension  may  often  be  overcome 
by  getting  the  patient  to  hold  up  his  head,  open  his  mouth,  or  put  out 
his  tongue;  and  it  is  also  helpful  for  him  to  interlock  the  bent  fingers 
of  each  hand,  and  to  pull  strongly  while  the  ligamentum  patellae  is 
being  struck  (see  Pig.  269).  When  the  patient  is  confined  to  bed,  the 
knee  should  be  slightly  flexed  and  the  thigh  supported  just  above  it. 
It  is  also  frequently  useful  to  push  down  the  patella  with  one  hand, 
while  the  patellar  tendon  is  struck  with  the  other. 

In  health,  the  facility  with  which  the  knee-jerk  may  be  obtained 
varies  in  different  persons,  but  to  a  less  extent  than  the  cutaneous 
reflexes.  It  is  commonly  more  sluggish  in  the  child  than  in  the  adult, 
but  is  more  active  in  infancy,  and  is  readily  obtained  at  birth.  It  is 
often  difficult  to  elicit  in  elderly  persons. 

Exaggeration  of  the  knee-jerk  occurs  :  (i.)  In  phthisis  and  other 
exhausting  or  febrile  diseases.  (2.)  In  hysteria  and  in  chronic  rheu- 
matism.   (3.)  In  tetanus  and  in  poisoning  by  strychnine.    (4.)  It  is  a 
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marked  feature  of  all  forms  of  spastic  paralysis ;  thus,  in  hemiplegia 
the  knee-jerk  is  increased  on  the  paralysed  side,  and  often,  too,  on  the 
other  side ;  in  lateral  sclerosis,  whether  primary  or  as  a  part  of  dis- 
seminated sclerosis,  or  of  amyotrophic  lateral  sclerosis.  In  the  last- 
mentioned  disease  exaggeration  of  the  reflex  is  found  in  association  with 
muscular  atrophy.  Occasionally  muscular  spasm  is  so  extreme  that  the 
knee  phenomenon  cannot  be  properly  elicited ;  this  is  sometimes  the 
case  in  the  spastic  hemiplegia  of  infancy.'  (5.)  It  is  not  uncommon  in 
the  early  stage  of  peripheral  neuritis. 


Fig.  269. — Method  of  obtaining  tlie  Knee-jerk. 


Enfeehlement  or  absence  of  the  knee-jerk  occurs  whenever  any  portion 
of  the  reflex  arc  is  interrupted,  thus  : — 

(] .)  In  locomotor  ataxy,  of  which  disease  it  is  an  early  and  important 
sign;  (2.)  In  atrophic  paralyses,  whether  of  spinal  or  of  neural  origin, 
as  infantile  paralysis,  alcoholic  neuritis;  often,  too,  in  diabetes  and 
diphtheria.  In  descending  myelitis  it  sometimes  constitutes  a  valuable 
premonitory  symptom  of  approaching  bladder  disturbance,  for  if  it  be 
noticed  that  the  muscles  on  the  front  of  the  thigh  are  getting  weak 
and  wasted,  and  that  the  knee-jerk  is  lost,  it  is  highly  probable  that 
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paralytic  incontinence  of  urine  will  soon  appear.  (3.)  In  pseudo- 
hypertrophic paralysis.  (4.)  In  some  cases  of  cerebellar  tumour,  pro- 
bably when  one  of  the  lateral  lobes  is  affected.  (5.)  During  and  for 
a  short  time  after  the  convulsive  stage  of  an  epileptic  attack;  also 
in  coma  from  any  cause. 

When  the  knee-jerk  is  absent,  a  slight  hollow  over  the  patellar 
tendon  may  often  be  observed ;  the  percussing  fingers  do  not  feel  that 
sense  of  resistance  which  is  always  experienced  when  the  knee-jerk  is 
present,  and  which  is  a  valuable  sign  in  cases  where,  from  obesity  or 
other  causes,  there  is  little  or  no  movement  of  the  leg ;  we  feel  con- 
vinced from  the  sense  of  resistance  that  the  reflex  exists,  but  are 
unable  to  demonstrate  its  presence,  and  that  our  opinion  is  correct  is 
often  proved  by  the  fact  that  a  satisfactory  knee-jerk  is  obtained  on 
the  next  examination. 

Wrist  and  Elbow  Jerks. — In  many  healthy  persons  a  tap  with 
the  edge  of  a  stethoscope  over  the  lower  end  of  the  radius  produces 
flexion  of  the  elbow.  The  movement  is  visually  due  to  contraction  of  the 
supinator  longus,  but  if  the  reflex  is  exaggerated  the  other  flexors  of 
the  elbow  are  brought  into  action.  Flexion  of  the  fingers  may  also 
occur,  but  as  a  rule  this  movement  is  better  produced  by  tapping  over 
the  front  of  the  wrist. 

Contraction  of  the  triceps  is  caused  by  tapping  over  its  tendon  just 
above  the  olecranon,  and  sometimes  by  tapping  over  the  lower  end  of 
the  ulna. 

These  reflexes  at  the  wrist  and  elbow  are  due  to  stimulation  of 
afferent  nerve  fibres  in  connection  usually  with  tendons,  but  some- 
times with  fasciae  or  periosteum.  In  the  latter  case  they  are  called 
periosteal  or  fascial  reactions.  Sometimes  it  is  difl&cult  to  say  whether 
a  movement  is  due  to  tapping  over  periosteum  or  over  tendon.  For 
example,  a  tap  over  the  lower  end  of  the  radius  affects  in  some  cases 
the  periosteum,  in  others  the  tendons  passing  over  it.  In  the  former 
case  flexion  of  the  elbow  is  commoner  than  flexion  of  the  wrist  or 
the  fingers,  but  in  the  latter  the  reverse  occurs. 

The  reflexes  referred  to  have  a  like  pathology  to  that  of  the  knee- 
jerk  ;  thus,  they  are  increased  in  cases  of  spastic  paralysis,  e.g.  in 
hemiplegia  and  in  lateral  sclerosis ;  they  are  diminished  or  abolished 
in  cases  of  atrophic  paralysis,  e.g.  in  peripheral  neuritis.  But  it  must 
be  noted  that  the  intensity  of  the  reflex  movements  obtained  at  the 
wrist  and  elbow  vary  in  health  much  more  than  the  intensity  of  the 
knee-jerk ;  thus  in  many  persons  the  wrist-jerk  is  completely  absent, 
while  in  others  it  is  present  in  great  excess. 

Occasionally  their  diagnostic  value  is  great.  For  example,  a  patient 
suffers  from  paresis,  in  association  with  some  slight  sensory  disturb- 
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ance,  of  the  distal  portion  of  one  upper  limb.  The  condition  may  be 
due  to  peripheral  neuritis,  or  to  a  lesion  in  the  cortical  centre  for  the 
arm.  Now  in  such  a  case,  exaggeration  of  the  wrist  and  elbow  jerks 
as  compared  with  the  other  arm  would  be  strong  evidence  in  favour  of 
a  cortical  lesion,  while  their  absence  would  point  to  peripheral  neuritis. 

Precaution. — Irritability  of  muscular  tissue,  as  shown  by  a  marked 
contraction  produced  by  tapping  over  the  belly  of  a  muscle,  must  be 
carefully  distinguished  from  exaggeration  of  the  deep  reflexes.  The 
pathological  significance  of  the  former  condition  is  not  clearly  under- 
stood. Sometimes  it  is  present  when  the  deep  reflexes  are  in  excess,  as 
in  advanced  phthisis ;  in  other  cases  muscular  irritability  is  associated 
with  loss  of  the  deep  reflexes,  thus  in  locomotor  ataxy  tapping  over 
the  quadriceps  femoris  may  cause  its  vigorous  contraction  in  cases 
where  the  knee-jerk  is  entirely  absent.  In  all  probability  the  con- 
dition referred  to  is  more  commonly  met  with  in  cases  of  atrophic  than 
of  spastic  paralysis. 

Ankle  Clonus  or  Foot  Clonus  is  usually  found  in  association  with 
marked  exaggeration  of  the  knee-jerk;  it  is  but  rarely  present  in 
health,  and  then  only  in  a  modified  form,  thus  tapping  on  the  tendo 
Achillis  may  cause  contraction  of  the  calf  muscles,  together  with 
sudden  extension  of  the  ankle. 

To  elicit  ankle  clonus,  the  knee  should  be  slightly  flexed ;  the  fore 
part  of  the  foot  is  then  lightly  grasped  and  suddenly  and  forcibly 
pressed  upwards  towards  the  tibia.  Immediately  the  calf  muscles  con- 
tract and  depress  the  foot ;  the  muscles  now  relax,  and  the  pressure  of 
the  hand  being  continued,  the  foot  is  once  more  dorsally  flexed,  when 
the  calf  muscles  again  contract  and  extend  the  foot  a  second  time,  and 
the  series  of  clonic  spasmodic  contractions  continues  so  long  as  the 
tension  of  the  tendo  Achillis  is  maintained.  The  movements  are 
uniform,  and  occur  from  six  to  nine  times  every  second. 

Ankle  clonus  may  be  produced  by  any  of  the  conditions  which  lead 
to  increase  of  the  knee-jerk.  Occasionally,  as  in  some  cases  of  dis- 
seminated sclerosis,  it  may  be  developed  when  the  patellar  reflex  is 
not  in  excess,  or  even  when  this  is  absent,  but  a  converse  condition  is 
more  frequent ;  and  in  children,  even  when  the  knee-jerk  is  greatly 
increased,  it  is  rare  to  obtain  ankle  clonus. 

Both  ankle  clonus  and  exaggerated  tendon  reactions  may  be  found 
in  typhoid  and  other  febrile  disorders. 

A  loose  kind  of  ankle  clonus,  consisting  of  a  few  imperfect  move- 
ments, differing  from  the  typical  clonus  met  with  in  spastic  parar 
lysis,  may  often  be  developed  in  cases  of  hysteria  and  neurasthenia, 
but  it  is  commoner  to  find  irritable  knee-jerks  and  no  ankle  clonus. 
Occasionally  well-marked  ankle  clonus  is  obtained  in  hysteria. 
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Toe  Clonus.— When  there  is  increased  tension  of  the  foot  muscles, 
sudden  passive  extension  of  the  first  phalanx  of  the  great  toe  may 
produce  rhythmical  flexion  of  the  toe  by  the  contractions  of  the 
-abductor  and  flexor  brevis. 

Wrist  Clonus.— Pressing  the  hand  backwards  into  a  hyper-extended 
position  will,  in  certain  conditions,  as  the  late  rigidity  of  hemiplegia, 
excite  movements  like  those  of  ankle  clonus. 

Spinal  Epilepsy  is  a  term  applied  by  Brown-S6quard  to  paroxysms 
of  violent  tremors  which  sometimes  affect  the  lower  limbs  in  cases  of 
spasmodic  paralysis.  The  clonic  spasms  may  often  be  arrested  by 
grasping  the  toes  of  one  foot  and  bringing  them  suddenly  and  forcibly 
into  plantar  flexion. 

Paradoxical  Contraction  is  a  name  which  was  given  by  Westphal 
to  a  slow  tonic  contraction  occurring  in  a  muscle  when  suddenly  re- 
laxed or  shortened.  This  phenomenon  is  best  seen  in  the  tibialis 
anticus,  which,  under  certain  ill-ascertained  circumstances,  contracts 
when  the  foot  is  grasped  and  dorsally  flexed ;  the  tendon  of  the  muscle 
stands  out,  and  the  foot  may  remain  stiffly  flexed  for  some  minutes. 
This  anomalous  reaction  has  been  observed  in  the  early  stage  of  loco- 
motor ataxy  and  in  some  other  nervous  affections,  but  it  appears  to 
have  no  affinity  with  exaltation  of  the  deep  reflexes. 

Alterations  of  Reflex  Origin  in  the  Strength,  Tone,  or 

Nutrition  of  Muscles.— Transient  paralysis  sometimes  appears  to 
be  due  to  peripheral  irritation.  Examples:  Inability  to  pass  urine 
after  an  operation  on  the  anus,  such  as  the  removal  of  piles  or  the 
division  of  a  fistula ;  transient  weakness  of  one  arm  after  opening  the 
chest  for  empyema ;  transient  ptosis,  which  very  rarely  follows  irrita- 
tion of  the  fifth  nerve,  as  from  extraction  of  a  tooth. 

Muscular  Spasm. — The  spasmodic  condition  of  the  muscles  in  cases 
of  spastic  paralysis  probably  largely  depends  on  external  stimulation 
of  the  sensory  nerves ;  and  the  author  believes  that,  very  rarely,  intense 
spasm  of  the  legs  may  be  started  by  peripheral  irritation,  and  may 
become  a  permanent  condition  apart  from  any  evidence  of  paralysis 
or  other  indication  of  disease  of  the  nervous  system.  Of  examples 
of  spasm  affecting  the  involuntary  muscles  may  be  mentioned  intes- 
tinal colic  from  irritation  of  the  mucous  membrane  of  the  bowel, 
and  attacks  of  asthma  following  irritation  of  the  nasal  mucous 
membrane.  General  convulsions,  too,  are  frequently  induced  in  young 
children  by  peripheral  irritation,  as  by  the  presence  of  a  worm  in  the 
intestines. 

Muscular  Wasting. — This,  as  already  pointed  out,  frequently  super- 
venes on  injury  or  disease  of  a  joint,  and  there  is  some  evidence  in 
favour  of  its  being  a  reflex  phenomenon. 
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LANGUAGE  AND  ITS  DISORDERS. 

Communication  between  human  beings  by  means  of  language  is 
effected  by  an  outgoing  and  an  ingoing  mechanism,  with  their  con- 
necting links. 

The  Outgoing  Mechanism  is  constituted  by  cortical  centres,  the  cells 
of  which  are  connected  by  nerve-fibres  with  similar  groups  of  cells  or 
nuclei  in  the  medulla  or  spinal  cord,  whence  nerve-fibres  proceed  to 
supply  the  muscles  used  in  articulation,  vocalisation,  writing,  and 
various  gestures. 

The  Ingoing  Mechanism,  constituted  by  the  eye  and  ear,  and  in  the 
blind  by  the  sense  of  touch,  together  with  their  sensory  paths  and 
centres,  is  made  use  of  when  we  try  to  comprehend  the  language  of 
another  by  listening  to  his  utterances,  by  reading  his  writing,  or  by 
watching  his  gestures. 

Disorders  of  language,  therefore,  may  be  classed  into  motor  and 
sensory  varieties.  Thus,  just  as  a  limb  may  be  paralysed  either  as 
regards  motion  or  sensation,  so  speech  may  be  aflfected  by  a  motor  or 
a  sensory  paralysis. 

Vocal  Speech  is  composed  of  two  elements,  phonation  and  articula- 
tion. Phonation  is  produced  in  the  larynx,  and  its  defects  are  referred 
to  in  the  section  on  the  larynx.  Articulation  is  produced  in  the  cavity 
of  the  mouth  by  the  muscles  of  the  lips,  tongue  and  palate,  and  these, 
just  like  the  muscles  of  a  limb,  may  be  aflfected  by  spasm,  tremor,  in- 
coordination, or  paralysis  :  and  it  is  of  great  importance  to  recognise 
that  the  movements  concerned  in  articulate  speech  are  dependent,  just 
as  much  as  those  of  a  limb,  on  a  motor  mechanism  composed  of  cere- 
bral centre,  conducting  path,  nuclei  of  origin  in  the  medulla  and 
cord,  motor  nerves  and  muscles,  and  that  the  spasm,  tremor,  inco- 
ordination or  paralysis  which  may  aflfect  alike  speech  or  a  limb  are 
produced  by  damage  to  some  part  or  parts  of  the  motor  mechanism. 
A  thorough  comprehension  of  this  fact  will  alone  give  the  student  an 
adequate  conception  of  impaired  speech  processes,  especially  of  those 
that  result  from  damage  to  the  higher  or  cerebral  mechanism. 

Disorders  of  the  Outg-oing-  Mechanism— Articulate  Speech. 

— Stammering  or  stuttering  is  a  spasmodic  disorder  of  speech,  which 
chiefly  and  most  commonly  affects  the  muscles  of  articulation,  but  may 
involve  those  of  the  glottis,  or  even  those  of  respiration.  The  check  in 
enunciation  usually  manifests  itself  in  the  pronunciation  of  the  explosive 
consonants,  b,  2^,  d,  t,  hard  g,  and  k,  but  may  occur  during  the  production 
of  other  consonants,  and  even  of  vowel  sounds,  and,  in  exceptional 
cases,  the  sufferer  stammers  while  whispering  or  singing.  The  check 
is  followed  by  a  pause,  during  or  after  which  the  sound  at  which 
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the  hitch  occurs  is  rapidly  repeated,  until  the  complete  word  is  uttered. 
Sometimes  the  patient  is  quite  unintelligible.  There  is  a  tendency 
for  other  groups  of  muscles  to  become  involved,  so  that  in  severe 
cases  the  mouth  may  remain  open,  while  the  muscles  of  expression  are 
convulsed,  the  glottis  is  contracted,  respiration  is  arrested  and  violent 
spasms  affect  the  limbs  and  trunk. 

The  defect  usually  appears  between  the  age  of  four  years  and  puberty,, 
but  it  may  come  on  at  any  age.  Sometimes  it  follows  febrile  or  func- 
tional nervous  disorders  ;  sometimes  it  is  the  result  merely  of  temporary 
debility. 

Aphthongia  is  a  term  applied  to  temporary  spasms  affecting  the 
muscles  supplied  by  the  hypoglossal  nerves,  the  spasms  being  brought 
on  by  any  attempt  to  speak. 

The  difficulty  of  speech  in  chorea  depends  on  spasmodic  move- 
ments of  the  tongue  and  mouth,  and  sometimes  also  on  spasm  of  the 
respiratory  and  laryngeal  muscles.  Thus  a  sudden,  deep,  or  jerky 
inspiration  will  often  cut  off  the  last  syllable  of  a  word  ;  words  are 
uttered  too  quickly,  or  with  a  drawl  or  hesitation. 

Tremor  of  the  muscles  of  articulation  is  seen  in  general  paralysis  of  the 
insane,  in  meningitis,  in  disseminated  sclerosis,  and  in  delirium  tremens. 

Scanning,  Staccato,  Syllabic  Speech. — This  is  characteristic  of  dis- 
seminated sclerosis.  In  a  typical  case  a  pause  occurs  after  each  syllable, 
the  syllables  are  slowly  evolved  and  are  unduly  accented.  The  patient 
appears  to  speak  with  effort,  and  tremor  of  the  lips  and  tongue  is  often 
present.    A  somewhat  similar  defect  may  accompany  locomotor  ataxy. 

Slurred  or  Clipped  Speech,  occurs  in  general  paralysis  of  the  insane. 
Words  are  slurred  over  and  uncompleted,  or  "  clipped " ;  there  is 
tremor,  and  often  a  peculiar  pouting  of  the  upper  lip,  which  seems  to 
be  stiff  and  as  if  glued  to  the  lower  lip,  while  the  effort  to  articulate 
brings  into  prominence  the  want  of  control  over  the  lower  facial  muscles. 

Other  Defects  in  Articulation,  comprised  under  the  terms  anarthria 
or  dysarthria,  are  most  prominent  in  affections  of  the  medulla  and  lower 
part  of  the  pons.  The  tongue  usually  suffers  first,  and  hence  Z,  r,  n,  t 
are  imperfectly  pronounced  ;  when  the  lips  become  paralysed,  the  letters 
0,  p,  b,  m  are  indistinct ;  paralysis  of  the  palate  gives  a  nasal  quality 
to  the  voice,  j)  and  b,  for  example,  being  sounded  like  m  and  v. 
Finally,  in  some  cases  of  bulbar  paralysis,  there  is  total  inability  to 
articulate  a  single  word,  a  condition  called  alalia ;  then,  too,  the  power 
of  swallowing  is  lost,  and  saliva  cannot  be  retained  in  the  mouth. 
Paralalia  is  sometimes  used  to  express  an  inability  to  pronounce  words 
correctly  ;  thus,  in  ordinary  hemiplegia  or  in  paralysis  of  the  facial  nerve, 
the  utterance  is  often  thick,  and  difficulties  of  articulation  may  also  be 
present  in  abnormalities  affecting  the  larynx,  nose,  palate,  teeth,  or  lips. 
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The  defects  of  speech  above  alluded  to  depend  for  the  most  part  on 
imperfect  action  of  the  muscles  of  articulation,  due  either  to  disease  of 
the  muscles,  their  nerves,  or  nuclei  of  origin.  But  under  the  name 
Aphasia  we  refer  to  disorders  of  speech  which  result  from  lesions  of 
the  cerebral  hemispheres,  and  which  are  due  either — (i)  to  paralysis 
of  the  special  movements  of  articulation,  or  of  the  special  movements 
of  the  hand  used  in  writing;  or  (2)  to  paralysis  of  the  receptive 


Fig.  270. — The  Co-ordinated  Cortical  Mechanism  for  Speech  Processes.  {After  Young  aiid  Ross.) 
From  the  eye  and  ear  centripetal  fibres  (u  and  a)  ascend  to  terminate  in  the  angular  gyrus 
(V)  and  first  temporo-sphenoidal  convolutions  (A)  respectively,  but  in  reality  these  fibres  are 
directly  connected  with  a  much  larger  area  of  the  cortex  than  is  here  indicated.  In  addition 
to  these,  fibres  of  muscular  sense  (s,  s',  and  s"),  indicated  by  dotted  lines,  ascend  from  the 
muscles  of  articulation,  from  those  of  the  hand  and  from  those  of  the  eyeball,  to  reach  the 
cortex.  The  centres  of  vocal  and  written  expression  are  represented  at  E  and  W,  and  these 
are  connected  by  means  of  centrifugal  fibres,  m  and  m',  with  the  vocal  apparatus  and  hand 
respectively.   {"Aphasia,"  byKoss.) 

sensory  centres.  The  former  class  constitutes  motor  aphasia,  the  latter 
sensory  aphasia.  There  are  also  mixed  cases,  which  form  a  class  of 
combined  motor  and  sensory  aphasias. 

Motor  Aphasia. — In  complete  motor  aphasia  there  is  inability  to 
speak,  called  aphemia,  to  write,  agraphia,  and  there  may  be  loss  of 
power  to  express  thoughts  by  signs  or  pantomime,  amimia.  The 
essential  peculiarity  is  the  loss  of  voluntary  speech,  the  patient,  while 
understanding  everything  that  is  said  to  him,  and  while  retaining 
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more  or  less  his  previous  powers  of  understanding  written  words,  is 
completely  incapable  of  repeating  a  single  word  spoken  to  him.  But, 
although  speechless,  he  is  not  always  toordless — that  is,  he  often  articulates 
certain  words,  which  are  usually  the  same  for  the  same  patient,  and 
have  therefore  been  called  "recurring  utterances"  ;  they  are  commonly 
either  the  words  actually  spoken,  or  those  about  to  be  spoken,  when 
the  damage  to  the  brain  occurred.  Thus  the  recurring  utterance  of  a 
woman  who  was  taken  ill  in  a  cab  after  telling  the  cabman  to  drive 
her  to  Mrs.  Waters'  was  "Misses"  (Gowers);  that  of  a  librarian  was  ^ 
"  List  complete "  (Russell) ;  that  of  a  girl  attacked  when  riding  on  a 
donkey,  "Gee,  gee"  (H.  Jackson). 

Words  or  phrases  of  this  kind  must  be  regarded  as  of  an  inter- 
jectional  or  emotional  character  rather  than  as  expressions  of  an 
intellectual  state. 

It  is  also  to  be  observed  that  the  patient  may  be  aware  of  his 
errors  in  speaking,  that  what  utterance  he  has  is  usually  clear  and 
distinct,  and  that  in  singing  he  may  be  able  to  utter  every  word  of  a 
song  although  unable  to  speak  it.  Every  gradation  may  be  met  with 
between  the  most  severe  degree  of  aphemia,  in  which  the  patient 
replies  to  questions  by  grunting  noises  or  meaningless  syllables, — 
being  practically  wordless  as  well  as  speechless, — and  very  slight 
defects,  where  the  paralysis  of  speech  is  only  indicated  by  a  hesitating 
slow  utterance  or  by  slight  mistakes  in  the  use  of  words.  The  chief 
varieties  of  aphemia  are  represented  in  the  following  table,  taken  from 
Dr.  Ross's  book  on  "  Aphasia  "  : — 


APHEMIA. 


The  Faculties  of  Spoken 
Speech. 

Varieties. 

ist  deg. 

2nd  deg. 

3rd  deg. 

4th  deg. 

sth  deg. 

1.  Spontaneous  vocal] 

speech    in    sen- 1 
tences.  J 

2.  Repetition  of"| 

words  and  read- l 
ing  aloud.  j 

3.  A   few  intelligent"! 

replies    to   ques- 1 
tions    in    single  j 
words.  J 

4.  Occasional  and  re-"i 

curring       utter- 1 
ances  of  no  speech  j 
value.  j 

5.  Grunting  sounds^ 

and  syllabic   ut- 1 
terances,  notj 
forming  any  word,  j 

Impaired. 
Retained. 

Retained. 
Retained. 
Retained. 

Lost. 
Retained. 

Retained. 
Retained. 
Retained. 

Lost. 
Lost. 

Retained. 
Retained. 
Retained. 

Lost. 
Lost. 

Lost. 

Retained. 

Retained. 

Lost. 
Lost. 

Lost. 
Lost. 
Impaired. 
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Permanent  motor  aphasia  results  most  frequently  from  a  lesion  in 
the  posterior  part  of  the  third  left  frontal  convolution,  but  it  may  depend 
on  a  lesion  in  the  centrum  ovale  underlying  this  convolution,  although, 
if  the  motor  path  is  involved  some  distance  below  the  cortex,  the  defect 
of  speech  is  transient  and  soon  recovered  from.  It  must  be  remem- 
bered, too,  that  most  cases  of  ordinary,  right-sided  hemiplegia,  due  to 
damage  to  the  posterior  half  of  the  internal  capsule,  are  accompanied 
by  a  temporary  motor  aphasia. 

It  is  probable  that  the  centre  for  writing  occupies  the  posterior  part 
of  the  second  left  frontal  convolution. 

There  are  also  many  degrees  of  motor  agraphia.  The  patient,  if  his 
hand  is  not  paralysed,  may  be  able  to  copy  words  or  sign  his  name 
when  he  has  lost  the  power  of  expressing  his  thoughts  in  writing,  but 
even  when  the  disability  is  slight  the  spontaneous  writing  of  simple 
sentences  presents  egregious  blunders  in  spelling  and  diction.  Rarely 
agraphia  may  exist  without  aphemia. 


MOTOR  AGRAPHIA. 


The  Faculties  of  Written 
Speech. 


1.  Spontaneous  writ-"\ 

ing  in  sentences.  / 

2.  Writing  to  dicta- 1 

tion  and  copying  l 
sentences.  J 

3.  Writing  and  copy-"j 

ing     imperfectly  |^ 
a     few  single 
words. 

4.  Writing  letters  of 

the  alphabet.   '  / 

5.  Copying  geometri-"( 

cal  figures.  / 


I 


Varieties. 


ist  deg. 


and  deg. 


Impaired. 


Lost. 


Retained. 


Retained. 


Retained. 


Retained, 


Retained.  Retained 


3rd  deg. 


Lost. 


Retained.  !  Retained.  Lost 


Retained. 

Retained. 
Retained. 


4th  deg. 


Lost. 
Lost. 

Lost. 

Retained. 
Retained. 


5th  deg. 


Lost. 
Lost. 

Lost. 

Lost. 
Impaired. 


Disorders  of  the  Ingoing-  Mechanism. 

1.  Damage  to  the  Ingoing-  Current. — Deaf-mutism,  in  which 

a  person  cannot  speak  because  he  cannot  hear,  is  an  example  of  damage 
to  the  ingoing  current  along  the  auditory  nerve.  Thus  a  child  born 
deaf  never  learns  to  talk,  and  if  a  child  under  seven  years  loses  its 
hearing  in  consequence  of  disease — as  from  a  lesion  of  the  labyrinth 
— its  speech  gradually  deteriorates,  and  it  may  become  completely 
dumb. 

2.  Damage  to  Sensory  Centres— Sensory  Aphasia.— The 
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simplest  varieties,  though  rare,  are  afforded  by  uncomplicated  cases  of 
word-blindness  and  of  word-deafness. 

Word-Blindness. — A  patient  suffering  from  this  disorder  is  unable 
to  read  printed  or  written  words,  and  in  some  cases  he  cannot  recognise 
a  sinele  letter.  He  sees  the  letters  and  words,  and  may  read  aloud, 
after  making  elaborate  preparations,  but  there  is  no  correspondence 
between  the  actual  and  the  spoken  words.  He  may,  however,  be  able 
to  recognise  portraits  and  simple  geometrical  figures,  to  tell  the  time 
by  a  watch  correctly,  and  often  he  correctly  names  all  objects  pre- 
sented to  him.  His  power  of  writing,  if  not  entirely  lost,  is  usually 
limited  to  short  words,  written  either  spontaneously  or  to  dictation, 
and  he  often  writes  better  when  his  eyes  are  closed  than  when  they 
are  open. 

In  an  example  of  pure  word-blindness  there  is  no  defect  in  spoken 
speech,  the  patient  can  repeat  correctly  all  words  uttered  in  his  hear- 
ing, he  also  understands  all  that  is  said  to  him,  and  answers  questions 
correctly. 

In  association  with  word-blindness  there  is  frequently  some  de- 
gree of  right  bilateral  hemianopsia.  The  lesion  most  commonly 
implicates  the  lower  and  hinder  part  of  the  left  parietal  lobe  (in- 
cluding the  angular  gyrus),  together  with  the  adjacent  portion  of  the 
occipital  lobe. 

Word-Deafness. — In  uncomplicated  cases  of  word-deafness  the 
patient  can  speak,  and,  if  an  educated  person,  may  be  able  to  read 
intelligibly ;  he  hears  sounds  as  well  as  he  did  before  his  seizure,  but 
he  fails  to  understand  spoken  language.  An  uttered  request  to  close 
his  eyes  or  to  hold  out  his  hand,  when  unaccompanied  by  expressive 
gesture,  is  not  attended  to ;  he  hears  that  some  one  is  speaking,  but 
the  words  do  not  revive  corresponding  ideas.  Objects  presented  to 
him  are  also  named  incorrectly  (this  is  called  the  aphasia  of  recollec- 
tion). There  is  also  inability  to  write  from  dictation,  and  in  some 
cases  to  repeat  words.  Strangely  enough,  sometimes  a  complicated 
sentence  is  better  understood  than  a  simple  one. 

Examples  of  pure  word-deafness  are  rare,  for  language  being  first 
developed  in  connection  with  the  auditory  mechanism,  any  damage  to 
the  auditory  speech-centre  (the  first  and  second  temporo-sphenoidal 
convolutions)  is  likely  to  interfere  with  the  other  departments  of 
speech.  Thus,  not  only  is  some  degree  of  word-blindness  usually 
present,  but  motor  speech  processes  are  also  affected ;  to  these  dis- 
orders, in  cases  of  sensory  aphasia,  the  term  paraphasia  was  applied 
by  Kussmaul.  A  slight  degree  of  paraphasia  may  be  temporarily 
evinced  by  a  nervous  or  an  exhausted  person,  as  when  on  meeting  a 
friend  he  calls  him  by  a  wrong  name.    A  worse  degree  is  observed  in 
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cases  of  word-deafness,  when  all  objects  are  named  wrongly,  as  worm 
powder  for  cough  medicine,  parasol  for  castor  oil.  In  still  worse  cases 
all  objects  are  called  by  the  same  name ;  thus  a  patient  under  the  care 
of  Dr.  Ross,  who  previous  to  his  attack  had  been  a  heavy  drinker, 
called  his  finger,  or  any  other  object  presented  to  him,  a  public-house. 
In  the  worst  variety  of  paraphasia,  speech  is  mere  inarticulate  jargon, 
and  the  condition  is  called  gibberish  aphasia.  Such  an  aggravated 
condition,  occurring  either  in  connection  with  word-blindness  or  word- 
deafness,  is  nearly  always  associated  with  hemiplegia,  and  cases  pre- 
senting such  marked  motor  defects  are  to  be  regarded  as  examples 
of  a  mixed  motor  and  sensory  aphasia.  In  sensory  aphasia  mistakes 
in  writing  corresponding  to  those  made  in  speaking  are  also  frequent, 
and  are  classed  under  the  term  "  paragraphia."    The  patient  writes 


Fio.  271 — A,  auditory  centre  (centre  for  word-hearing) ;  V,  visual  centre  (centre  for  word- 
seeing)  ;  N,  naming  centre  (centre  wliere  percepts  are  given  a  name) ;  B,  motor  speech 
centre  (in  Broca's  convolution) ;  G,  graphic  centre  ;  TJ,  utterance  centre.  (Mills.) 


wrong  words,  makes  errors  in  spelling  simple  words,  is  perhaps  unable 
to  complete  a  sentence  in  writing,  and  if  severely  affected  he  cannot 
form  a  single  intelligible  word. 

Disorders  of  the  Connecting"  Links. — The  cortical  centres  for 

speech  are  assumed  to  be  healthy,  but  the  fibres  connecting  them 
are  diseased. — Verbal  Amnesia,  or  the  Aphasia  of  Recollection,  the 
third  simple  variety  of  sensory  aphasia,  is  always  present  to  some 
extent  in  cases  of  word-blindness  or  word-deafness,  but  may  exist 
alone. 

In  this  condition  there  is  a  loss  of  memory  for  words.  Most  persons 
have  experienced  a  slight  degree  of  this  in  temporarily  forgetting  the 
name  of  a  friend,  or  of  some  familar  object ;  in  worse  cases  there  is  an 
inability  to  name  most  of  the  objects  by  which  the  patient  is  sur- 
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rounded,  although,  if  the  name  of  an  object  is  written  down  or  uttered 
in  his  hearing,  he  immediately  associates  the  name  with  the  particular 
object  in  question. 

It  will  be  gathered  from  the  above  necessarily  brief  account  of 
aphasia  : — 

(i.)  That  cases  of  sensory  aphasia  usually  present  a  combination 
of  the  three  simple  varieties  in  varying  proportions — pure  examples 
of  word-blindness,  or  of  word  -  deafness  or  verbal  amnesia  being 
rare. 

(2.)  That  some  motor  disorder  of  speech  is  of  necessity  associated 
with  every  sensory  disorder. 

It  is  therefore  essential,  in  the  investigation  of  any  form  of  aphasia, 
to  first  ascertain  whether  it  is  the  motor  or  the  sensory  nervous 
mechanism  of  speech  that  is  chiefly  affected ;  and  if  the  aphasia  is 
mainly  sensory,  to  determine  to  which  variety  it  belongs,  ignoring 
for  the  time  any  peculiarity  in  motor  disorder.  To  this  end  the  fol- 
lowing tests  may  be  employed  : — 

1.  Ask  the  patient  to  perform  some  simple  action,  such  as  "  Hold 
out  your  hand,"  "Close  your  eyes,"  being  careful  not  to  convey  in- 
formation by  facial  expression  or  gesture.  If  he  does  not  carry  out 
the  request,  and  if  he  does  not  appear  to  understand  any  simple 
question,  he  has  word-deafness.  It  is  also  useful  to  ask  him  some 
ridiculous  question,  such  as  "Are  you  a  hundred  years  old?"  If  the 
question  is  not  emphatically  denied  by  speech  or  gesture  (the  patient 
giving  evidence  that  he  hears  ordinary  sounds),  we  may  be  quite  sure 
that  he  is  word-deaf,  and  that  there  is  disease  of  the  first  temporal 
convolution,  or  immediately  beneath  it. 

2.  If  word-deafness  is  excluded,  try  him  with  similar  requests  in 
writing ;  ascertain,  also,  whether  he  can  read  short  words.  Before, 
however,  deciding  that  the  patient  is  unable  to  understand  written 
language  it  is  desirable  to  write  down  the  name  of  some  simple  object, 
such  as  pen  or  key,  and  then  bring  before  him  several  objects,  including 
those  written,  and  see  whether  he  is  able  to  associate  the  written 
name  with  the  actual  object.  If  he  cannot  do  this,  and  if  it  be  also 
found  that  there  is  hemianopsia,  the  patient  is  suffering  from  word- 
blindness. 

3.  The  presence  of  motor  aphasia  is  established  by  finding  that 
the  patient,  while  giving  prompt  obedience  to  written  or  to  spoken  re- 
quests, is  unable  to  give  pertinent  replies  to  questions,  and  generally 
also  to  repeat  words  uttered  in  his  hearing,  or  presented  to  him  in. 
writing. 
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DISORDERS  OF  VISION,  INCLUDING  CHANGES  IN  THE  EX- 
TERNAL APPEARANCE  AND  MOVEMENTS  OF  THE  EYE. 

In  addition  to  a  description  of  disorders  of  vision,  which  depend 
upon  disease  of  the  nervous  system,  it  is  convenient  to  include  a  brief 
summary  of  other  morbid  conditions  of  the  eye,  in  so  far  at  least  as 
they  form  part  of  or  are  caused  by  general  diseases.  Both  classes  may 
be  grouped  together  and  considered  in  the  following  order : — 

1.  Affections  of  the  Conjunctiva. 

2.  Affections  of  the  Cornea  and  Iris. 

3.  Disorders  of  Muscular  Action. 

(i.)  Of  Internal  Muscles. 
(2.)  Of  External  Muscles. 

4.  Amblyopia  and  Functional  Disorders  of  Sight. 

5.  Changes  detected  by  means  of  the  Ophthalmoscope. 

Affections  of  the  Conjunctiva. — The  chief  changes  to  be  noticed 
are  yellowness,  oedema,  signs  of  congestion  or  inflammation,  subcon- 
junctival haemorrhage. 

Yellowness. — Yellowness  of  the  conjunctiva  is  one  of  the  earliest  and  most 
constant  signs  of  jaundice.  Care  must  be  taken  to  distinguish  it  from  the 
yellowish  appearance  due  to  other  causes  ;  thus  the  conjunctiva  often  appears 
yellow  in  pernicious  anosmia,  owing  to  the  shining  through  of  the  subconjunc- 
tival fat.  A  yellowish  discoloration,  with  enlargement  of  the  conjunctival 
vessels,  is  common  in  chronic  alcoholism  and  in  other  cases  when  venous 
congestion  is  present.  The  brownish  discoloration  caused  by  long-continued 
application  of  nitrate  of  silver  may  here  be  mentioned. 

CEdema. — Slight  oedema  of  the  conjunctiva  caiTses  the  watery  and  glisten- 
ing eye  which  is  frequently  observed  in  Bright's  disease.  When  oedema  is 
very  great,  it  constitutes  chemosis.  This  is  noticed  in  purulent  ophthalmia 
and  accompanies  severe  inflammation  of  surrounding  parts. 

Congestion.- — Apart  from  local  conditions,  congestion  of  the  conjunctiva 
may  occur  in  several  general  diseases,  of  which  may  be  specially  mentioned 
common  catarrh,  measles,  typhus,  heart  disease,  rheumatic  fever.  Frequently, 
too,  it  is  the  result  of  severe  coughing. 

Inflamnaation. — Acute  forms  of  conjunctivitis,  of  varying  intensity,  and 
characterised  by  redness,  swelling,  and  more  or  less  muco-purulent  discharge, 
are  met  with  in  smallpox,  measles,  hay-fever  and  in  gonorrhaa  from  direct 
infection.  The  condition  occurs  also  as  a  result  of  local  irritation.  Mem- 
branous IKjjhtheritic")  Ophthalmia. — The  ophthalmia  of  measles,  and  some- 
times of  other  infantile  diseases,  occasionally  takes  on  a  membranous  type, 
the  membrane  being  limited  almost  invariably  to  the  palpebral  conjunctiva. 
The  condition  is  also  met  with  apart  from  any  other  disease.  In  a  few  cases 
a  very  severe  form,  in  which  the  whole  thickness  of  the  conjunctiva  is  in- 
volved, and  the  lids  are  much  swollen,  has  been  observed  as  an  eflect  of  the 
true  diphtheritic  poison. 

Subconjunctival  Ecchymosis. — This  is  of  a  purplish  hue,  and  occurs  as 
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•a  result  of  straining  efforts,  as  iu  severe  coughing  or  vomiting.  Ecchymotic 
patches  in  the  conjunctiva  are  also  sometimes  met  with  in  severe  forms  of' 
acute  ophthalmia. 

Affections  of  the  Cornea. — For  clinical  purposes,  these  may  be 
•divided  into  Opacities  and  Ulcers.  They  not  infrequently  coexist ;  in 
fact,  a  certain  amount  of  opacity,  due  to  infiltration  with  inflammatory 
products,  is  nearly  invariably  found  round  an  ulcer.  Many  of  these 
affections,  especially  when  acute,  are  accompanied  by  "  ciliary  conges- 
tion." This  is  indicated  by  a  ring  surrounding  the  cornea,  composed  of 
closely-set,  straight,  radiating  vessels;  it  is  of  a  pink  colour,  duller  than 
the  bright  red  of  conjunctival  congestion  and  inflammation.  Ciliary 
■congestion  is  also  a  prominent  symptom  of  acute  iritis. 

The  chief  opacities  of  the  cornea  are  : — 

Arcus  Senilis  and  Inflammatory  Arcus. 

Nebula  and  Leucoma. 

Steamy  Cornea. 

Opacity  from  Lead. 

Calcareous  Film. 

Pannus. 

Ground-Glass  Cornea. 
Dotted  Opacity. 
Onyx  and  Hypopyon. 

The  last  three  of  these  are  associated  with,  more  or  less,  "ciliary 
-congestion." 

Arcus  Senilis.— This  is  a  white  yellowish  opacity  at  the  junction  of  the 
-cornea  and  sclerotic.  It  commences  imder  the  upper  lid  in  the  form  of  a 
crescent ;  then  it  affects  the  lower  margin  of  the  cornea  and,  at  a  later  period, 
may  encircle  the  whole  cornea.  True  arcus  is  rarely  met  with  before  the  age 
of  forty  years,  but  opacities  bearing  a  superficial  resemblance  to  it,  but  whiter 
and  of  more  irregular  outline,  may  occur  at  an  earlier  age,  as  a  result  of 
local  inflammation. 

Nebula  and  Leucoma.— These  are  names  given  to  opacities  of  the  coruea 
the  result  of  injuries  or  of  inflammatory  processes.  They  are  often  valuable 
indications  of  previous  disease,  especiaUy  of  interstitial  keratitis  and  strumous 
ulceration.  When  faint,  and  forming  a  mere  cloud,  the  opacity  is  called  a 
nebula ;  when  dense  and  opaque  white,  it  is  called  a  leucoma.  A  leucoma 
to  which  the  iris  has  become  adherent  is  called  Leucoma  adherens.  It  indi- 
cates that  there  has  been  an  ulcer  which  has  perforated  the  anterior  chamber. 
It  is  to  be  remembered  that  a  nebula  so  faint  as  to  be  very  difiicult  to  detect 
may  cause  a  very  serious  defect  of  vision. 

Steamy  Cornea.— A  slight  degree  of  superficial  opacity,  so  that  the  cornea 
presents  the  appearance  of  glass  which  has  been  breathed  upon,  is  common 
m  the  earlier  stages  of  corneal  inflammations.  A  uniform  steaminess  is  one 
■of  the  prominent  symptoms  of  glaucoma. 

A  characteristic  opacity  someiimes  follows  the  application  of  lead  lotion  to 
a  cornea  the  surface  of  which  is  abraded.  This  is  a  sharply  defined,  opaque 
pure  white  spot,  due  to  the  deposition  of  lead  salts  in  the  corneal  tissuef  ' 
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Calcareous  Film  of  the  cornea  is  a  transverse  band  of  a  greyish  colour, 
containing  white  calcareous  deposits.  It  occurs  chiefly  in  eyes  that  have  long 
been  lost  from  some  severe  inflammatory  process. 

Pannus  is  an  opacity  with  vessels  extending  into  it  from  the  conjunctiva. 
It  occupies  the  part  of  the  cornea  covered  by  the  upper  lid,  or  sometimes  all 
the  cornea.    It  is  a  concomitant  of  trachoma. 

Ground-Glass  Opacity  (Interstitial  Keratitis). — Here  the  whole  thick- 
ness of  the  cornea  becomes  hazy  and  the  surface  steamy,  so  that  the  cornea 
bears  some  resemblance  to  ground  glass.  The  opacity  differs  in  intensity  at 
different  parts,  so  that  it  looks  patchy  on  close  inspection.  It  may  be  so 
dense  that  the  iris  can  with  difficulty  be  discerned.  Straight  vessels  branch- 
ing at  acute  angles  run  into  it  at  various  parts,  giving  it  a  salmon  colour  in  the 
more  acute  stages.  Some  of  these  vessels  remain  after  the  affection  has 
subsided,  and  form  a  valuable  sign  of  its  previous  existence.  Ciliary  conges- 
tion accompanies  this  disease,  and  may  be  very  intense.  In  most  cases 
patients  thus  aftected  are  the  subjects  of  hereditary  syphilis. 

Dotted  Opacity  of  the  cornea  (the  so-called  Keratitis  Punctata)  is 
found  in  many  cases  of  serous  iritis,  serous  cyclitis,  and  sympathetic  ophthal- 
mitis. The  lower  part  of  the  cornea  becomes  hazy,  and  the  seat  of  small 
dotted  opacities,  generally  of  greyish  colour,  but  they  may  be  white  or  pig- 
mented. They  are  often  arranged  in  the  form  of  a  triangle  with  the  apex 
upwards.  They  are  formed  by  the  deposition  of  lymph  on  the  posterior  surface- 
of  the  cornea.    The  anterior  chamber  is  often  increased  in  depth. 

Onyx  and  Hypopyon  sometimes  accompany  ulcers  of  the  cornea  and 
iritis.  Onyx  denotes  a  deposit  of  pus  in  the  substance  of  the  cornea.  Hypo- 
pyon is  an  accumulation  of  pus  in  the  anterior  chamber.  The  pus  lies  at  the 
lowest  part  of  the  chamber,  and  its  upper  limit  is  horizontal  and  straight,  or 
nearly  so. 

Ulceration  of  the  Cornea  is  recognised  by  the  loss  of  substance  which  it 
occasions.  With  this  are  generally  associated  more  or  less  ciliary  congestion,, 
loss  of  transparency  of  the  cornea  (due  to  infiltration  with  inflammatory 
products),  pain,  Ijlepharospasm,  and  contraction  of  the  pupil. 

The  chief  points  to  be  noticed  are  the  position,  size,  shape,  number,  amount 
and  colour  of  the  surrounding  infiltration,  the  amount  of  ciliary  congestion, 
and  the  presence  or  absence  of  vessels  running  to  the  ulcer.  Corneal  ulcers 
are  mostly  of  local  origin  ;  they  occur  as  the  result  of  slight  injury,  with 
or  without  subsequent  infection.  They  often  indicate  a  condition  of  im- 
paired general  health.    The  following  ulcers  alone  will  be  considered  : — 

The  Simple  Ulcer,  occurring  as  a  small  shallow  depression  with  greyish 
floor  and  but  little  infiltration  of  the  edges.  The  Crescentic  or  Ring 
Ulcer,  which  appears  in  the  situation  of  or  on  the  arcus  senilis,  and  may 
entirely  surround  the  cornea.  The  Suppurating  Ulcer,  a  deep  ulcer,  situated 
near  the  centre  of  the  cornea,  with  a  yellow  purulent  deposit  on  its  floor,  and 
often  accompanied  by  purulent  infiltration  of  the  cornea  and  hypopyon.  The 
Serpiginous  Ulcer  also  occurs  near  the  centre  of  the  cornea.  The  floor  of 
this  ulcer  is  greyish,  and  deeper  towards  the  advancing  edge,  which  is  curved, 
raised,  and  of  a  yellowish-white  colour.  It  is  often  complicated  by  hypo- 
pyon. The  Dendriform  Ulcer,  which  appears  as  a  fine  groove,  throwing  off 
lateral  branches  and  having  hardly  any  infiltration. 

One  very  definite  form  of  ulcer  is  due  to  exposure  of  the  cornea  to  ■ 
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dust  and  other  irritants,  owing  to  insufficient  closure  of  the  eyelids.  It 
occurs  as  a  dry-looking,  grey  depression  on  the  lower  part  of  the  cornea, 
where  it  is  not  covered  by  the  upper  lid,  and  consequently  it  has  the  shape  of  a 
crescent  or  of  the  segment  of  a  circle.  The  chief  diseases  in  which  it  occurs 
are  :  Paralysis  of  the  facial  nerve,  extreme  cases  of  exophthalmic  goitre,  and 
in  the  last  stages  of  exhausting  diseases,  such  as  infantile  diarrhoBa,  cholera, 
malignant  disease  and  meningitis.  In  meningitis,  ulceration  may  perhaps 
.  be  of  neuropathic  origin. 

Neuropathic  Ulceration  of  the  cornea  is  characterised  by  rapid  and 
general  infiltration,  giving  it  the  appearance  of  moist  wash-leather,  the 
accompanying  ciliary  injection  and  other  signs  of  inflammation  being  only 
slightly  marked.  It  may  be  observed  in  paralysis  of  the  ophthalmic  division 
of  the  fiftii  nerve  ;  in  herpes  zoster  aftecting  the  region  supplied  by  this 
division,  especially  if  the  nasal  branch  is  implicated,  or  even  in  the  absence 
of  any  skin  affection. 

Phlyctenular  Ophthalmia  occurs  in  ^Jersons  of  the  tuberculous  diathesis. 
In  this  affection  small,  greyish  or  yellowish  elevations,  accompanied  by  local 
congestion,  appear  at  or  near  the  margin  of  the  cornea.  These  burst,  leaving 
small  round  ulcers  with  yellow,  infiltrated  bases  and  edges,  which  show  a 
tendency  to  advance  towards  the  centre  of  the  cornea,  their  track  being 
marked  by  a  leash  of  vessels  from  the  conjunctiva.  They  often  make  their 
first  appearance  after  an  attack  of  measles  or  of  whooping-cough. 

Ulcers  are  also  left  as  a  result  of  herpes  of  the  cornea.  This  may  occur 
in  the  course  of  herpes  febrilis  or  of  other  diseases  accompanied  by  herpes, 
such  as  pneumonia,  typhoid  fever  and  intermittent  fever.  Clear  elevated 
vesicles  appear,  without  vascularisation  of  the  cornea.  These  burst,  leaving 
a  shallow  irregular  abrasion  with  a  festooned  edge.  The  corneal  ulceration 
of  smallpox  appears  after  the  secondary  fever  about  the  tenth  to  the  four- 
teenth day  of  the  disease.  It  results  from  the  spreading  of  an  ulcer  from  a 
conjunctival  pustule.  Smallpox  pustules  do  not  present  themselves  on  the 
cornea  itself. 

Affections  of  the  Iris. — in  examining  the  iris  the  chief  points 
to  be  noticed  are  its  colour  and  the  size,  shape  and  mobility  of  the 
pupil.  The  depth  of  the  anterior  chamber  and  the  ocular  tension  are 
also  of  importance. 

This  subject  will  be  dealt  with  under  the  following  heads  : — 
Iritis. 

The  results  of  Iritis. 
Deformities  of  the  Iris. 

New  growths  of  the  Iris  are  so  rare  that  they  need  not  be  described 
in  this  book. 

Iritis.— There  are  two  chief  varieties  of  iritis,  the  plastic  and  the  serous. 
In  both  the  colour  of  the  iris  is  altered,  its  lustre  diminished,  and  its  pattern 
obscured,  so  that  it  looks  muddy.  A  blue  eye  becomes  greenish  and  a  brown 
one  rusty.  The  pupil  is  more  or  less  contracted,  and  its  movements  are  slug- 
gish. Ciliary  injection  (see  p.  497)  and  a  certain  amount  of  conjunctival 
congestion,  with  blepharospasm  and  lacrymation,  are  generally  present. 

Plastic  Iritis  is  characterised  by  the  formation  of  lymph  on  the  surface 
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or  in  the  substance  of  the  iris  and  in  the  pupil.  This  gives  rise  to  adhesions 
between  the  iris  and  the  anterior  capsule  of  the  lens  (posterior  synechias). 
The  presence  of  these  is  detected  by  the  irregularity  of  pupil  which  they 
cause.  This  is  rendered  more  obvious  by  dilating  the  pupil  either  by  shading 
the  eye  or  the  use  of  atroj)ine.  The  lymph  may  form  yellowish  or  reddish 
nodules  on  the  surface  of  the  iris,  especially  in  the  later  stages  of  secondary 
syphilis. 

In  Serous  Iritis  the  exiidation  is  chiefly  fluid,  slightly  turbid  from  the 
presence  of  small  particles  of  lymph.  The  accumulation  of  the  fluid  causes 
deepening  of  the  anterior  chamber  and  increase  of  ocular  tension.  Lymph  is 
deposited  as  fine  yellowish  or  greyish  dots  on  a  triangular  area  at  the  lower 
part  of  the  cornea,  the  so-called  keratitis  punctata  (see  p.  498).  Contraction 
of  the  pupil  and  ciliary  congestion  are  only  slightly  marked. 


A 


Fig.  272.— Scheme  of  the  Nerves  of  the  Iris.  A,  psychical  impression  ;  B,  centrum  optici ;  C, 
oculomotor  centre ;  D,  dilator  centre  (spinal) ;  E,  iris  ;  G,  optic  nerve ;  H,  oculomotor 
(sphincter)  roots ;  I,  sympathetic  (dilator) ;  K,  L,  anterior  roots  ;  M,  N,  0,  posterior  roots ; 
A,  seat  of  lesion  causing  reflex  pupillary  immobility ;  *,  probable  seat  of  lesion  causing 
myosis.    (After  Erb.) 

Iritis  may  be  of  purely  local  origin,  but  the  commonest  cause  of  this  affec- 
tion is  syphilis  in  its  secondary  stage.  Many  cases  of  chronic  iritis  are  due 
to  the  rheumatic  and  some  to  the  gouty  diathesis.  Iritis  also  occurs  in  small- 
pox (in  the  desquamative  stage),  typhoid  fever,  pneumonia,  diabetes,  and 
septicaemia. 

Results  of  Iritis.— As  a  result  of  inflammation  the  iris  may  be  left  of  a 
lighter  colour  than  natural,  or  a  patch  of  dark  pigment  may  make  its  appear- 
ance, or  portions  of  the  iris  may  be  left  pale,  thinned,  and  atrophic.  The 
presence  of  synechiae,  or  of  the  spots  of  lymph  and  pigment  which  they  leave 
on  the  lens-capsule,  is  proof  of  a  past  iritis.  Adhesions  cause  the  pupil  to  be  of 
irregular  shape.  It  may  become  oval  or  notched,  or  have  a  crenated  outline. 
If  the  whole  of  the  posterior  surface  of  the  iris  is  adherent,  the  condition 
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is  called  total  'posterior  synechia.  If  it  is  adherent  throughout  the  circumfer- 
ence of  the  pupil  only,  circular  synechia  results  and  causes  exclusion  of  the 
pupil.  Sometimes  the  pupillary  area  is  covered  with  lymph  which  becomes 
organised  ;  the  pupil  is  then  said  to  be  occluded.  The  pupil,  if  excluded  or 
occluded,  may  be  round,  but  cannot  be  dilated  by  means  of  mydriatics  Under 
these  circumstances  aqueous  humour  accumulates  behind  the  iris,  bulging  it 
forward  and  making  it  funnel-shaped,  at  the  same  time  making  the  anterior 
chamber  shallow  (iris  bombe).    Secondary  glaucoma  may  result. 

Deformities  of  the  Iris  and  Pupil.— The  iris  and  pupil  may  be  of  ab- 
normal shape  from  other  causes  than  those  mentioned  in  the  preceding  para- 
graph. As  an  effect  of  injury  the  iris  may  be  separated  from  its  attachment 
to  the  ciliary  body  for  part  of  its  circumference  (irido-dialysis),  or  a  portion 
of  it  may  be  folded  back  on  itself  (retroilexion  of  the  iris).  Occasionally  the 
pupil  is  eccentric  in  position  congenitally.  Ooloboma  is  a  deficiency  of  the 
iris,  generally  at  its  lower  and  inner  part,  due  to  imperfect  closure  of  the 
choroidal  fissure  in  the  fcetus.  Fine  threads  attached  to  the  anterior  surface 
of  the  iris  sometimes  run  across  the  pupil.  They  are  remains  of  the  foetal 
pupillary  membrane. 

Disorders  of  Muscular  Action. 

(i.)  Paralysis  of  the  Internal  Muscles. — The  internal  muscles 

of  the  eye  are  the  ciliary  muscle,  the  sphincter  of  the  iris,  and  the 
dilator  of  the  iris. 

(a.)  Cycloplegia — Paralysis  of  the  ciliary  muscle,  loss  of  accommoda- 
tion. In  this  condition  distant  vision  is  good,  but  near  vision  is  defec- 
tive. Bilateral  cycloplegia  is  one  of  the  earliest  and  most  common 
symptoms  of  diphtheritic  paralysis  ;  it  occurs  also  in  locomotor  ataxy 
and  in  cases  of  poisoning  by  belladonna.  It  may  be  due  to  disease  of 
the  anterior  parts  of  the  nuclei  of  the  third  nerves,  or  of  the  nerves 
themselves. 

(b.)  Iridoplegia,  or  paralysis  of  the  iris.  There  are  three  varieties 
of  paralysis. 

i.  Loss  of  the  reflex  to  light,  called  reflex  iridoplegia.  In  examining 
this  reflex  each  eye  must  be  tested  sepai-ately,  the  other  eye  being 
covered.  The  patient  should  look  at  a  distant  object,  while  a  bright 
light  is  brought  suddenly  in  front  of  the  eye. 

ii.  Loss  of  the  skin  refl,ex.  Dilatation  of  the  pupil  may  be  produced 
in  most  healthy  persons  by  stimulation  of  the  cervical  sympathetic 
by  pinching  or  faradising  the  skin  of  the  neck.  This  reflex  is  lost 
in  some  cases  of  damage  to  the  cervical  spinal  cord  or  to  the  cervical 
sympathetic.  Tlie  skin  reflex  and  the  light  reflex  are  often  lost  together, 
as  in  tabe.s,  and  in  general  paralysis  of  the  insane.  The  light  reflex  is 
lost  when  there  is  atrophy  of  the  optic  nerves,  or  complete  paralysis  of 
the  third  nerves.  It  is  maintained  in  blindness  of  central  origin  and 
in  unilateral  optic  atrophy. 

iii.  Accommodation  iridoplegia.    The  pupil  does  not  contract  when 
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the  patient  looks  from  a  distant  to  a  near  object.  The  condition  is 
usually  associated  with  cycloplegia,  as  in  diphtheritic  paralysis,  but 
may  exist  alone.  Loss  of  the  reflex  to  light,  but  contraction  of  the 
pupil  in  accommodation  (the  Argyll  Eobertson  pupil),  is  a  common 
symptom  of  locomotor  ataxy. 

iv.  Paralysis  of  the  dilator.  This  is  generally  one-sided,  and  is  caused 
by  pressure  or  by  disease  of  the  cervical  sympathetic  (see  p.  41).  The 
affected  pupil  is  smaller  than  the  other,  and  does  not  dilate  when 
shaded.  The  condition  is  associated  with  retraction  of  the  eyeball, 
and  slight  narrowing  of  the  palpebral  fissure,  but  the  movements  of 
the  upper  eyelid  remain  normal. 

(2.)  Paralysis  of  the  External  Muscles  of  the  Eyeball.— 


inferior  oblique. 

Paralysis  of  any  of  these  muscles  is  mainly  recognised  by  the  following 
symptoms :  defect  of  ocular  movement,  strabismus  and  diplopia  or 
double  vision 

The  limitation  of  movement  is  brought  out  when  the  patient  tries 
to  follow  with  his  eyes  an  object  moved  in  various  directions  in  front 
of  him.  It  constitutes  what  is  called  the  "primary  deviation;"  it  is 
always  in  the  direction  of  action  of  the  paralysed  muscle,  and  varies 
with  the  amount  of  paralysis.  The  term  "secondary  deviation"  is 
given  to  the  excessive  movement  of  the  sound  eye  when  this  is  covered, 
and  an  object  is  fixed  by  the  affected  eye. 

Strabismus,  or  the  want  of  correspondence  between  the  visual  axes. 
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is  called  convergent  when  the  prolonged  axes  of  the  eyeballs  would 
cross,  divergent  when  the  axes  diverge  from  one  another.  Thus  para- 
lysis of  one  external  rectus  produces  a  convergent  squint,  paralysis  of 
one  internal  rectus  a  divergent  squint.  Paralytic  strabismus  is  dis- 
tinguished from  strabismus  due  to  muscular  spasm  by  the  following 
points  :  Paralytic  squint  is  only  present  when  the  position  of  the 
object  necessitates  action  of  the  affected  muscle,  whereas  spasmodic 
squint  is  present  in  all  positions,  and  secondary  deviation  of  the  sound 
eye  does  not  occur. 

Diplopia,  common  in  paralytic  squint,  is  usually  absent  in  the 
spasmodic  variety.  Of  the  two  images  of  an  object  looked  at  by  a 
patient  suffering  from  diplopia,  the  true  one  is  seen  by  the  sound  eye, 
and  is  sharper  in  outline  and  more  distinct  than  the  false  image,  which 


Fig.  274.— Sagittal  section  through  the  Cerebral  Axis,  to  show  the  nuclei  of  the  Ocular  Nerves 
in  the  floor  of  tlie  aqueduct  of  Sylvius  and  the  fourth  ventricle,  and  the  course  of  the  nerves 
to  their  exit.  MN,  red  nucleus  of  tegmentum ;  L,  lemniscus  (sensory  tract) ;  CC,  motor 
tract  in  the  cms  cerebri  seen  to  traverse  the  pons  and  enter  the  anterior  pyr  amid  of  the 
medulla.  {Starr.) 


is  seen  by  the  affected  eye.  Diplopia  is  said  to  be  simple  or  homony- 
mous when  the  false  image  is  displaced  towards  the  side  of  the 
paralysed  eye ;  crossed  when  it  is  displaced  towards  the  side  of  the 
non-paralysed  eye.  The  former  occurs  with  convergent,  the  latter 
with  divergent  strabismus. 

In  testing  the  eyes  for  diplopia,  it  is  best  to  place  a  coloured  glass 
before  one  of  them  while  the  patient  looks  at  a  candle-flame  held  in 
different  parts  of  the  field  of  vision. 

The  following  is  a  summary  of  the  chief  symptoms  which  would 
resvilt  from  paralysis  of  each  muscle  of  the  left  eye : — 

Sixth.  Nerve. — External  Rectus. — Defect  of  movement  outwards 
with  convergent  strabismus  and  diplopia  on  looking  to  the  left.  The 
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images  are  vertical  and'  parallel,  the  false  image  being  to  the  left  of 
the  true  one,  and  not  tilted,  unless  the  eyes  look  at  an  object  above  or 
below  the  horizontal  level.    The  head  is  turned  towards  the  left  side. 

Third  Nerve.— Internal  Rectus.— Defect  of  inward  movement, 
divergent  strabismus  and  crossed  diplopia  on  looking  to  the  right; 
the  images  are  side  by  side,  the  false  image  being  displaced  in  a 
horizontal  line  to  the  patient's  right. 

Superior  Rectus.— Defect  of  movement  upwards,  and  on  trying  to 
look  upwards  tlie  left  eye  is  rotated  upwards  and  to  the  left  by  the 
action  of  the  inferior  oblique.  The  diplopia  is  crossed  ;  the  false  image 
is  higher  than  the  true  one,  and  is  tilted  towards  the  right. 

Inferior  Rectus.— Downward  movement  of  the  eyeball  defective. 
On  looking  downwards,  there  is  crossed  diplopia,  the  false  image  being 
lower  than  the  true  one,  and  tilted  to  the  patient's  left. 

Inferior  Oblique.— On  looking  up,  the  left  eye  shows  defective  move- 
ment, and  its  pupil  is  directed  towards  the  right.  The  diplopia  is 
simple;  the  false  image  is  higher  than  the  true  one,  and  is  tilted 
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rectus.  rectus.  rectus.  oblique.  rectus.  oblique. 

Fig.  275.— The  Black  Cross  represents  the  Trve  Image,  the  Thin  Cross  the  False  Image. 
The  left  eye  is  affected  in  all  cases.  Bristmve.) 

towards  the  left.  The  head  is  inclined  backwards,  and  the  chin 
turned  a  little  towards  the  right  side. 

Fourth  Nerve. — Superior  Oblique. — On  looking  down,  the  left  eye 
shows  defective  movement,  and  its  pupil  is  directed  towards  the  right. 
The  diplopia  is  simple ;  the  false  image  is  below  the  true  one,  and  is 
tilted  towards  the  right. 

Isolated  paralysis  of  the  external  rectus  is  not  uncommon,  that  of 
the  superior  oblique  is  occasionally  met  with,  but  the  other  muscles 
which  are  all  supplied  by  the  third  nerve  are  usually  paralysed  together. 
In  complete  paralysis  of  the  third  nerve  there  is  loss  of  the  inward, 
upward,  and,  to  some  extent,  of  the  downward  movements  of  the  eye- 
ball ;  there  is  external  squint,  and  the  eye  can  only  be  moved  outwards 
by  the  external  rectus,  and  downwards  and  outwards  by  the  superior 
oblique.  There  is  also  ptosis,  or  drooping  of  the  upper  lid  from 
paralysis  of  the  levator  palpebrte ;  the  pupil  is  moderately  dilated,  and 
does  not  contract  to  light,  and,  in  consequence  of  paralysis  of  the 
ciliary  muscle,  the  power  of  accommodation  is  lost. 
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Paralysis  of  the  third,  fourth,  or  sixth  nerve  suggests  disease  at  the 
base  of  the  brain,  in  the  sphenoidal  fissure,  or  in  the  orbit.  Paralysis 
of  one  third  nerve  may  also  be  due  to  a  lesion  of  the  crus,  and  then  there 
is  hemiplegia  on  the  opposite  side  of  the  body.  Paralysis  of  the  sixth 
in  association  with  paralysis  of  the  fifth  or  the  seventh  nerve  indicates 
disease  of  the  pons.  Paralysis  of  both  third  nerves  suggests  a  tumour 
in  the  interpeduncular  space,  but  this  is  a  very  rare  condition. 

Sometimes  the  general  movements  of  the  eye  rather  than  those 
produced  by  its  individual  muscles  are  paralysed.    Thus  there  may  be 


Fig.  276.— Total  Ophthalmoplegia  ;  Double  Ptosis  ;  Partial  Paralysis  of  Face  and  Tongue  ;\Optlc 
Discs  normal,  and  Fields  of  Vision  unimpaired,  so  far  as  could  be  ascertained. 

loss  of  the  upward  movement  of  the  eyes,  in  association  with  drooping 
of  the  upper  lids  (see  Pig.  21,  p.  57)  ;  loss  of  convergence,  either  by 
itself  or  in  combination  with  loss  of  accommodation  ;  paralysis  of  lateral 
movement  causing  what  is  called  conjugate  deviation  of  the  eyes. 

These  conditions  ar6  due  to  lesions  of  the  nerve  nuclei,  or  of  higher 
centres  in  the  cerebrum. 

Conjugate  Deviation  of  the  Eyes  with  Turning  of  the  Head  may 
be  due  to  paralysis  or  to  spasm.  When  due  to  paralysis,  the  head  and 
eyes  turn  towards  the  side  of  the  lesion  if  this  is  situated  in  a  cerebral 
hemisphere,  but  away  from  it  when  the  lesion  involves  one  side  of  the 
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pons.  The  reverse  is  the  case  when  conjugate  deviation  is  produced  b)' 
spasm  due  to  an  irritative  lesion  in  the  pons  or  cerebrum. 

Total  Ophthalmoplegia  means  paralysis  of  all  the  ocular  muscles ; 
when  this  is  complete  the  eyes  are  motionless,  and,  as  partial  ptosis  is 
also  frequently  present,  the  patient  has  a  peculiar  sleepy  expression 
(see  Pig.  276). 

External  ophthalmoplegia  means  paralysis  of  the  external  muscles, 
internal  ophthalmoplegia  paralysis  of  the  pupil  and  the  ciliary  muscle. 
Each  form  is  usually  due  to  syphilis,  and  may  occur  alone  or  in 
association  with  hemiplegia,  or  with  symptoms  of  locomotor  ataxy. 
As  a  rule  the  lesion  consists  of  a  chronic  degeneration  of  the  oculo- 
motor nuclei.  It  is  of  great  interest  to  observe  the  weakness  of  the 
orbicularis  palpebrarum  which  frequently  accompanies  ophthalmoplegia, 


Fig.  277. — Exophthalmic  Goitre.   Detective  descent  of  the  Upper  Lid  ou  looking  down. 

the  association  being  analogous  to  that  between  paralysis  of  the  lower 
facial  muscles  and  the  tongue  in  cases  of  bulbar  paralysis. 

Nystagmus. — This  term  is  applied  to  involuntary  rhythmical  move- 
ments of  the  eyes,  which  are  generally  bilateral  and  symmetrical.  The 
movements  may  be  constant  during  waking  hours,  or  may  occur  only 
when  the  eyes  are  moved  in  a  particular  direction.  In  the  latter  case 
weakness  of  certain  muscles  is  indicated ;  for  example,  if  horizontal 
twitching  movements  of  the  left  eye  are  observed  when  a  patient  tries 
to  look  as  far  as  possible  to  the  left,  it  is  probable  that  there  is  partial 
paralysis  of  the  left  external  rectus. 

Nystagmus  occurs  in  many  diseases  of  the  nervous  system,  and  is 
common  in  disseminated  sclerosis,  in  Friedreich's  disease,  and  in  cases 
of  tumours  of  the  cerebellum. 
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It  is  frequently  found  in  association  with  local  affections  of  the  eye 
— opacities  of  the  cornea,  diseases  of  the  retina  or  choroid,  &c. — which 
cause  serious  defects  of  sight.  It  is  common  in  albinism.  Sometimes 
it  develops  in  adult  life,  apart  from  other  evidence  of  disease,  as  in 
coal-miners. 

Spasm  of  the  Levator. — This  rarely  occurs  an  isolated  symptom, 
and  the  spasm  may  be  tonic  or  clonic  in  character.  Retraction  of  the 
upper  lid,  however,  is  most  commonly  met  with  in  exophthalmic  goitre, 
and  is  known  as  SteUivag's  sign.  In  this  disease  the  eyeballs  are  ab- 
normally prominent,  and  sometimes,  when  they  are  moved  downward, 
the  upper  lids  do  not  follow  them,  constituting  Graefe's  dgn. 

Amblyopia  and  Functional  Disorders  of  Sight.— The  defects 

of  vision  to  be  considered  here  are — 
Amblyopia  and  amaurosis. 
Night-blindness. 
Day-blindness. 
Hemianopsia. 
Coloured  vision. 
Micropsia. 

Diplopia,  not  due  to  muscular  derangement. 
Colour-blindness. 

The  clinical  examination  of  these  affections  involves  the  testing  of 
the  acuteness  of  vision,  the  extent  of  the  visual  field,  and  the  colour- 
sense. 

Aeuteness  of  vision  is  estimated  by  the  patient's  ability  to  recognise 
certain  standard  letters  at  a  given  distance.  (For  details,  refer  to 
text-books  on  diseases  of  the  eye.)  If  vision  is  very  defective,  it  is 
sufficient  to  note  whether  the  outspread  fingers  can  be  counted  at  a 
short  distance. 

The  extent  of  the  visual  field  can  be  measured  with  sufficient 
accuracy  for  most  clinical  purposes,  as  follows :  Stand  about  two 
feet  in  front  of  the  patient,  tell  him  to  cover  one  eye,  and  to  look 
steadily  with  the  other  at  your  nose.  Then  hold  up  a  finger  in  a  plane 
with  your  face  and  at  some  distance  from  it.  Gradually  bring  this 
finger  nearer  to  your  nose  and  note  the  distance  at  which  he  begins  to 
see  it.  Do  this  from  various  sides,  and  from  above  and  below.  Con- 
traction of  the  field  from  one  or  from  all  sides  may  thus  be  detected  ; 
as  also  may  central  scotomata  for  red  and  green,  if  small  pieces  of 
paper  of  these  colours  be  used  in  place  of  the  finger  tip. 

In  order  to  obtain  a  correct  map  of  the  field  of  vision  it  is  necessary 
to  use  the  "Perimeter,"  an  instrument  in  which  an  arm  shaped  like  a 
quadrant  of  a  circle,  and  graduated  in  degrees,  moves  round  a  central 
pivot  on  which  the  patient's  eye  is  fixed.    Then  a  white  or  coloured 
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object  is  moved  along  the  arm,  which  is  placed  at  various  angles,  and 
the  points  at  which  the  object  ceases  to  be  seen  mark  the  limits  of  the 
field.  The  results  are  recorded  on  prepared  charts.  In  a  normal  eye 
the  field  for  the  object  is  larger  than  that  for  colour,  while  the  fields 
for  colour  diminish  in  the  following  order :  White,  blue,  yellow,  red, 
green,  violet  (see  Fig.  278).  As  a  rule,  it  is  sufficient  to  test  the 
visual  field  for  red  and  green. 

Colour  perception  is  best  tested  by  getting  the  patient  to  match  a 
skein  of  wool  of  a  certain  colour  with  all  the  skeins  of  a  similar  colour 
which  are  present  in  a  mixed  collection  of  every  colour  and  shade. 
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Fio.  278.— Field  of  Vision  of  Left  Eye,  showing  Boundary  Lines  for  Different  Colours.  {Meyer.) 

It  is  also  useful  to  ask  the  patient  to  identify  and  name  certain  colours, 
but  it  must  be  remembered  that  a  patient  may  not  know  the  names  of 
certain  colours,  or,  while  unable  to  perceive  them,  he  may  give  the 
correct  names. 

Amblyopia  means  diminished  acuity  of  vision,  accompanied  by  no 
abnormal  ophthalmoscopic  appearances,  or  only  by  slight  signs  of  optic 
neuritis  or  atrophy.  When  the  dulness  of  sight  amounts  to  actual 
blindness  it  is  called  amaurosis.  It  may  be  due  to  disease  or  func- 
tional disturbances  of  the  retina,  optic  nerve,  optic  tract,  or  visual 
centre.    It  may  be  symmetrical  or  asymmetrical. 
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(i.)  AmUyopia  from  suppresnion  of  image  ("  congenital  amblyopia") 
is  the  defect  of  vision  often  present  in  the  squinting  eye  of  children, 
with  convergent  strabismus  associated  with  error  of  refraction  (hyper- 
metropia).  The  defect  is  chiefly  noticeable  in  that  part  of  the  field  of 
vision  which  is  common  to  both  eyes. 

(2.)  Ambhjo'piafrom  defective  retinal  magres(" amblyopia  ex  anopsia"). 
In  cases  of  very  high  hyper  metro  pia,  or  astigmatism,  where  clear 
images  have  never  been  formed  on  the  retina,  full  optical  correction  of 
the  error  of  refraction  may  fail  to  raise  the  vision  to  the  normal  standard. 
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JB'IO.  279.— Perimetric  Tracing  of  the  JField  of  Vision  for  Colours  in  the  Right  Eye,  from  a  Case  of 
Paralysis  (multiple  neuritis)  due  to  Poisoning  by  Carbon  Bisulphide.  The  fields  of  vision 
were  much  contracted  in  each  eye  for  white  and  blue,  while  those  for  red  and  green  were 
absent.  ITie  optic  discs  were  paler  than  natural.  Almost  complete  recovery  occurred  a 
month  later.  (Ross  and  Bury,  p.  192.) 

(3.)  A  rarer  form  of  asymm,etrical  amhlyopia,  coming  on  somewhat 
rapidly,  and  involving  chiefly  the  central  region,  and  perhaps  associated 
with  slight  haziness  and  congestion  of  the  optic  disc,  may  be  due  to 
exposure  to  cold,  or  may  be  of  reflex  origin  from  irritation  of  the  fifth 
nerve,  as  by  carious  teeth. 

(4.)  Toxic  amblyopia  is  generally  caused  by  the  abuse  of  tobacco. 
It  is  progressive  and  symmetrical.  The  discs  are  slightly  congested 
and  hazy  in  the  early  stages,  pale  and  somewhat  atrophied  in  the  later. 
The  defect  is  most  marked  in  the  central  part  of  the  field.  Very  often 
there  is  a  central  scotoma  for  red  and  green. 
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In  diabetes  mellitus  a  central  or  periphei-al  defect  of  vision  may  be 
present,  and  sometimes  optic  atrophy  is  found.    Urtemic  amblyopia, 

RIGHT. 


Fio.  280. 


LEFT. 


Fio.  281.— Extreme  Concentric  Contraction  of  the  Fields  of  Vision  in  a  Case  of  "  hysterical 
amblyopia,''  and  right  hemianicsthesia. 


dr,  more  commonly,  amaurosis,  occurs  suddenly  in  some  cases  of  puer- 
peral eclampsia  and  scarlatinal  nephritis. 

(5.)  Severe  hsemorrhage,  from  the  stomach,  bowels,  or  uterus,  may 
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FIG.  283. 

Fields  of  Vision  in  a^case  of  left-sideil  Hemianopsia.  Tlie  blaclc  areas  represent  the  blind  parts 
The  patient  also  suffers  from  slight  left  hemiplegia  and  partial  left  hemiansesthesia  and  the 
lesion— probably  softening  from  syphilitic  thrombosis  of  the  lenticulo-optic  artery— most 
likely  invjlves  the  hinder  end  of  the  right  internal  capsule.  Note  (i)  that  the  line  of  sepa- 
ration between  the  blind  and  seeing  halves  deviates  at  the  fixation  point,  leaving  central 
vision  intact ;  and  (2)  that  there  is  a  slight  restriction  of  the  right  halves  of  the  fields  of 
vision. 
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cause  blindness  either  immediately,  from  defective  blood-supply  to  the 
retina  and  visual  centre,  or  later  possibly  from  optic  neuritis. 

(6.)  Concentric  restriction  of  the  field  occurs  in  atrophy  of  the  optic 
nerves;  it  is  also  a  frequent  symptom  in  cases  of  hysteria.  In 
hysterical  amblyopia  the  contraction  of  the  field  is  most  extreme  on 
the  anaesthetic  side  of  the  body,  and  affects  colour  vision  ;  the  other 
eye  may  also  have  its  field  reduced  in  size  to  a  variable  extent,  but 
colour  vision  is  unaffected.  Associated  with  the  amblyopia  there  is 
often  some  degree  of  asthenopia,  in  which  there  is  weakness  of  the 
ciliary  muscle,  and  of  the  internal  recti,  together  with  photophobia, 
and  it  will  sometimes  be  found  that  owing  to  speedy  weariness  of  the 
eye  the  first  perimetric  chart  shows  a  larger  field  than  a  second  one 
taken  immediately  afterwards. 

A  similar  "crossed  amblyopia"  is  occasionally  met  with  as  a 
symptom  of  cortical  disease,  probably  from  damage  to  the  supra- 
marginal  and  angular  convolutions;  the  dimness  of  sight  affects  the 
eye  on  the  side  opposite  to  the  cerebral  lesion. 

Night-blindness  (nyctalopia)  signifies  much  dinnnished  acuity  of  vision 
in  dim  light.  It  is  a  symptom  of  retinitis  pigmentosa,  and  is  frequently 
proudnent  in  cases  of  syphilitic  retinitis.  It  may  also  be  congenital,  and 
quite  unaccompanied  by  ophthalmoscopic  changes.  Acute  nyctaloiDia  occurs 
after  exposure  to  very  bright  lights,  and  is  often  associated  with  scui-vy. 

Day-blindness  occurs  in  some  cases  of  congenital  amblyopia. 

Hemianopsia  means  loss  of  one-half  of  the  visual  field,  not  due  to 
intra-ocular  disease.  The  line  separating  the  lost  from  the  retained 
half-field  is  generally  vertical,  and  deviates  in  the  middle,  so  as  not  to 
interfere  with  the  fixation  point ;  it  may,  however,  be  oblique,  or  only 
a  sector  of  the  field  may  be  lost.  Hemianopsia  is  "  absolute  "  when  all 
three  visual  sensations  (colour,  form,  and  light)  are  lost.  If  only  one 
(colour)  or  two  (colour  and  form)  are  lost,  it  is  "  relative."  Most  cases 
are  absolute. 

Homonymous  or  lateral  Jtemianopsia  is  the  commonest  variety,  the 
right  or  left  half  of  the  fields  of  both  eyes  being  lost.  Loss  of  the 
right  half-fields  implies  loss  of  function  of  the  left  halves  of  the  retinae, 
and  vice  versa.  Homonymous  hemianopsia  may  occur  as  a  functional 
disturbance  in  migraine,  but  as  a  rule  it  depends  on  oiganic  disease, 
and  the  lesion  implicates  either  (i)  some  part  of  the  visual  path  behind 
the  chiasma,  viz.,  the  optic  tract,  the  hinder  end  of  the  internal  cap- 
sule, or  the  white  fibres  of  the  occipital  lobe ;  or  (2)  the  visual  centre 
itself,  viz.,  the  cortex  of  the  occipital  lobe. 

Temporal  hemianopsia,  due  to  blindness  of  the  nasal  half  of  each 
retina,  is  a  rare  affection,  and  may  be  unnoticed  by  the  patient.  It  is 
produced  by  damage  to  the  middle  of  the  chiasma,  which  involves  the 
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crossed  fibres,  as  from  the  pressure  of  a  tumour  or  a  distended  third 
ventricle,  or  a  localised  meningitis.  The  symptom  is  met  with  in  some 
cases  of  acromegaly  (see  p.  32). 

Nasal  hemianopsia,  a  still  rarer  affection,  is  due  to  injury  of  the 
uncrossed  fibres,  and  may  be  caused  by  pressure  on  or  inflammation 
involving  the  sides  of  the  chiasma. 

Altitudinal  hemianopsia  means  loss  of  the  upper  or  lower  halves  of 
the  visual  fields,  and  would  indicate  a  lesion  of  the  upper  or  the  lower 
part  of  the  chiasma. 

Coloured  Vision  (chromatopsia)  is  not  uncommon  after  extraction  of  senile 
cataract,  and  in  exhaustive  states  of  the  system.  It  is  also  an  effect  of  the 
administration  of  santonin.    Red  vision  is  most  commonly  complained  of. 

Micropsia. — Objects  appear  smaller  than  they  really  are  in  cases  where 
accommodation  is  only  effected  by  excessive  effort.  This  disorder  of  vision 
is  sometimes  the  aura  of  an  epileptic  attack.  It  is  a  common  symptom  in 
syphilitic  retinitis. 

Diplopia  (double  vision)  is  generally  due  to  squint,  and  has  already 
been  considered  (see  p.  503).  This  is  binocular  diplopia.  Uniocular 
(or  monocular)  diplopia  is  an  occasional  symptom  in  hysteria,  disloca- 
tion of  the  lens,  irido-dialysis,  commencing  cataract  and  astigmatism, 
and  may  occur  as  a  result  of  the  instillation  of  eserine  or  atropine. 

Colour-blindness  (achromatopsia)  may  be  observed  in  tobacco-ambly- 
opia,  in  optic  atrophy  after  neuritis,  and  in  optic  atrophy  associated 
with  diseases  of  the  spinal  cord,  especially  locomotor  ataxy :  it  occurs 
also  in  hysterical  amblyopia,  and  in  some  diseases  of  the  retina.  It 
may  exist  as  a  congenital  condition  apart  from  any  disease. 

Chang-es  detected  by  means  of  the  Ophthalmoscope.— A 

knowledge  of  the  use  of  the  ophthalmoscope  should  be  acquired  at  an 
early  period  of  the  student's  career,  so  that  he  may  become  familiar 
with  the  leading  aspects  of  the  fundus  in  health  and  disease.  For  a 
detailed  account  of  these  we  must  refer  him  to  special  works ;  it  is  only 
possible  in  the  present  manual  to  give  a  brief  summary  of  some  of  the 
chief  morbid  changes. 

Disease  of  the  Choroid. — The  common  changes  met  with  are  of  an 
atrophic  character,  that  is,  pale  or  white  patches  with  rings  or  spots  of 
brown  or  black  pigment  in  the  neighbourhood. 

In  Choroiditis  disseminata  discrete  or  confluent  atrophic  areas  are 
found  scattered  over  the  fundus.  The  condition  occurs  most  frequently 
in  syphilis,  and  in  both  the  hereditary  and  the  acquired  forms.  It 
may  be  limited  to  one  eye,  but  usually  both  eyes  are  affected ;  the 
change  is  commonly  most  marked  at  the  periphery.  White  patches  in 
the  central  region  also  occur  in  myopia,  and  in  elderly  persons,  often  as 
a  result  of  haemorrhages.    Large  atrophic  patches,  sometimes  seen  in 
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hydrocephalus,  may  follow  the  absorption  of  tuberculous  masses  in  the 
chox-oid. 

Tubercles  in  the  Choroid  must  be  carefully  distinguished  from  the 
white  spots  of  atrophy  ;  they  are  more  yellowish  in  tint,  have  a  rounded 
form,  and  pigmentary  disturbance  is  usually  absent.  They  are  often 
present  in  cases  of  tuberculous  meningitis,  but  may  exist  in  acute  miliary 
tuberculosis,  apart  from  meningitis. 

Diseases  of  the  Retina. — When  inflamed  (retinitis)  the  retina  loses 
its  transparency  and  appears  hazy  or  smoky ;  the  opacity  is  either 
diffuse  or  it  occurs  in  spots  and  patches.  Pigmentary  deposits  in  the 
retina  are  arranged  in  a  lace-like  or  reticulated  form,  or  in  sharply 
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Fig.  284.— The  Entrance  of  the  Optic  Nerve,  with  the  adjacent  parts  of  the  Fundus  of  the  Normal 
Eye.  a,  ring  of  connective  tissue ;  h,  choroidal  ring ;  c,  arteries  ;  d,  veins ;  g,  division  of  the 
central  artery ;  li,  division  of  the  central  vein ;  L,  lamina  cribrosa ;  t,  temporal  (outer)  side  ; 
n,  nasal  (inner)  side.   (Landois  and  Stirling.) 

defined  lines,  and  not  in  blotches  and  rings,  as  in  the  choroid.  They 
are  superficial  to  the  vessels. 

Syphilitic  Retinitis,  in  which  there  are  diffuse  hazy  opacities,  a 
blurred  disc,  and  tortuous  vessels,  occurs  as  a  secondary  symptom  in 
both  congenital  and  acquired  syphilis.  Its  onset  is  commonly  rapid,^ 
its  course  chronic,  and  failure  of  sight  is  a  conspicuous  feature.  As  a 
rule  it  is  secondary  to  choroiditis. 

Albuminuric  Retinitis  is  characterised  by  the  presence  of  (i)  a 
greyish  haze,  (2)  sharply  defined  opaque  white  dots  or  patche.s,  (3) 
hfemorrhages,  and  (4)  inflammation  of  the  disc  (papillitis).  One  or 
other  of  these  changes  predominates,  and  they  are  variously  combined 
in  different  cases.    The  condition  is  nearly  always  significant  of  a 


DISOEDERS  OF  VISION. 


chronic  nephritis,  and  occurs  most  commonly  in  granular  kidney ;  it  is 
often  a  marked  feature  in  the  albuminuria  of  pregnancy. 

HssmonJiages  in  the  retina,  of  various  shapes  and  sizes,  are  fre- 
quently met  with  in  leucocythsemia  and  pernicious  anaemia ;  they  are 
also  sometimes  present  in  cases  of  scurvy,  purpura,  ague,  septicaemia, 
and  ulcerative  endocarditis ;  and  they  usually  form  a  part  of  every 
severe  retinitis  or  papillitis.  Retinitis  hsemorrhagica,  a  condition  in 
which  numerous  small  linear  or  flame-shaped  hasmorrhages  are  scat- 
tered over  the  fundus,  is  occasionally  seen  in  gouty  persons,  and  in  the 
subjects  of  arterial  degeneration.  In  some  cases  of  cerebral  haemorrhage 
terminating  fatally,  large  retinal  haemorrhages  have  been  observed  on 
the  same  side  as  the  brain-lesion,  while  the  other  retina  was  normal. 
{Williamson.) 


riG.  285.— Atrophy  after  Syphilitic  Clioroiditis,  showing  various  degrees  of  wasting,  a,  atrophy 
of  pigment  epithelium  ;  6,  atrophy  of  epithelium  and  chorio-capillaris,  the  large  vessels 
exposed ;  c,  spots  of  complete  atrophy,  many  with  pigment  accumulation.  (After  HutcMn- 
son  and  Nettleship.) 

Retinitis  pigmentosa  is  a  chronic  symmetrical  disease  which  tends  to 
atrophy  of  the  retina,  with  much  pigmentary  deposit  and  secondary 
atrophy  of  the  disc.  The  disease  is  hereditary,  and  begins  in  early  life; 
contraction  of  the  visual  fields  soon  occurs,  and  blindness  ultimately 
results. 

Embolism  of  the  Central  Artery  of  the  retina  produces  instantaneous 
blindness  of  the  affected  eye.  The  central  region  looks  misty,  and  the 
opacity  is  greatest  around  the  yellow  spot,  which  often  appears  as  a 
red  spot  on  a  white  ground.  The  vessels,  especially  the  arteries,  are 
diminished  in  size;  white  atrophy  of  the  disc  supervenes,  and  sight 
becomes  impaired  or  is  completely  lost.  Embolism  of  this  artery  may 
take  place  at  the  same  time  as  embolism  of  a  cerebral  artery. 
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Optic  Neuritis  or  Papillitis  consists  in  swelling  and  increased  vas- 
cularity of  the  optic  papilla  or  disc.  The  edge  of  the  disc  becomes 
blurred,  and  the  retinal  veins  enlarged  ;  the  swelling  of  the  disc  renders 
it  unduly  prominent,  and  the  vessels  bend  down  abruptly  at  its  edge ; 
the  opacity  extends,  and  appears  to  enlarge  the  disc;  the  veins  become 
broader  and  the  arteries  narrower,  and  blood  patches  may  be  visible  on 
the  surface  or  at  the  margins  of  the  swollen  area.  Such  changes  may 
disappear  almost  entirely,  but  commonly  the  disc  passes  into  a  state  of 
"  consecutive "  atrophy,  presenting  a  stai-ing  white  colour  and  edges 
which  are  often  a  little  blurred,  sharply  cut  edges  being  characteristic 
of  "  primary  "  atrophy.  Care  must  be  taken  not  to  mistake  haziness 
of  the  disc,  often  seen  in  cases  of  hypermetropia,  for  true  neuritis. 

Double  Papillitis,  not  always  equally  marked  in  the  two  eyes,  is 


Fig.  286. — Keceut  severe  Ketinitis  In  Kenal  Disease.   {After  Goivers  and  Nettleship.) 

strongly  suggestive  of  intracranial  disease,  and  especially  of  tumours 
of  the  brain.  It  is  also  fi-equently  met  with  in  tuberculous  basal 
meningitis,  but  only  very  rarely  in  cases  of  cerebral  haemorrhage  or 
of  thrombotic  softening.  It  has  sometimes  been  observed  in  cases 
of  embolic  softening,  and  occasionally  in  diffuse  cerebritis ;  also  in 
multiple  sclerosis,  and  rarely  in  chronic  myelitis.  Papillitis  with  or 
without  retinitis  also  occurs  in  albuminuria,  lead- poisoning,  simple 
ansemia,  and  after  the  various  exanthemata,  especially  scarlet  fever 
and  typhoid. 

Unilateral  Papillitis  is  usually  due  to  disease  at  the  back  of  the 
orbit  or  near  the  optic  foramen,  as  from  the  local  pressure  of  a  tumour. 
It  occurs  also  in  cases  of  disease  of  one  frontal  lobe. 

Disturbance  of  sight  may  be  absent  even  when  there  is  considerable 
swelling  of  the  discs,  and,  when  present,  is  often  more  marked  during 


DISORDERS  OP  HEARING. 


the  subsidence  than  during  the  active  period  of  the  inflammation. 
Failure  of  vision,  occuring  early  and  soon  becoming  extreme,  points 
to  local  pressure  on  the  chiasma,  as  from  a  distended  third  ventricle 
in  hydrocephalus,  a  new  growth,  or  a  local  meningitis.  In  such  cases 
the  pupils  are  dilated  and  immovable,  whereas  in  neuritis  from  a 
central  lesion  they  usually  preserve  their  reaction  to  light. 

Atrophy  of  the  Optic  Nerve  is  either  secondary,  following  a  severe 
papillitis  or  embolism  of  the  central  artery  of  the  retina;  or  primary, 
when  it  results  either  from  pressure  on  some  part  of  the  nerve  or 
chiasma,  or  in  consequence  of  a  chronic  sclerosis  of  the  nerve  fibres. 


Fig.  287.— Optic  Js'euritis  in  Cerebral  Tumour.  The  swelling  is  great,  and  occupies  an  area  at 
least  twice  the  diameter  of  the  normal  disc.  The  arteries  are  concealed  in  the  substance  of 
the  new  tissue,  and  the  veins  are  tortuous,  and  lose  their  reflection  as  they  pass  down  the 
side  of  the  swelling.  (Goivers.) 

The  most  frequent  cause  of  such  sclerosis  is  locomotor  ataxy,  and  after 
this  multiple  sclerosis.  In  locomotor  ataxy,  optic  atrophy  may  precede 
all  other  symptoms  by  several  years. 

DISORDERS  OF  HEARING. 

Tests. — I.  "Air  conduction  "  is  conveniently  tested  by  means  of  a 
watch  held  at  varying  distances  from  one  ear,  while  the  other  is  closed 
by  the  finger.  The  distance  at  which  the  ticking  just  ceases  to  be 
audible  is  measured  and  compared  with  that  of  the  opposite  ear,  or,  if 
this  is  diseased,  with  an  ear  of  average  acuteness. 

2.  "  Bone  conduction."    Normally  a  watch  held  close  to  but  not 
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touching  the  closed  ear  is  nearly  or  quite  inaudible,  while  if  it  be 
applied  to  the  skull  near  the  ear,  the  ticking  is  loudly  heard.  Disease 
of  the  external  or  middle  ear  produces  the  same  result  as  closure  of  the 
passage  with  the  finger ;  but  in  disease  of  the  auditory  nerve  or  of  the 
labyrinth,  both  air  and  bone  conduction  are  impaired. 

Deafness. — (i.)  Apart  from  local  changes  in  the  external  auditory 
meatus,  in  the  Eustachian  tube,  or  in  the  tympanum,  the  most  frequent 
cause  of  deafness  is  disease  of  the  labyrinth,  or  of  the  nerve  endings 
themselves.  These  parts  are  affected  in  old  age,  in  some  of  the  acute 
specific  fevers,  especially  mumps,  and  in  congenital  syphilis.  In 
Meniere's  disease,  deafness  is  associated  with  vertigo  and  vomiting. 


Fig.  288.— Scheme  of  Organ  of  Hearing.  AG,  outer  ear  meatus ;  T,  membrana  tympani ;  K, 
maUeus,  with  its  head  (ft),  short  process  (kf),  and  handle  (in) ;  a,  incus ;  x,  its  short  leg ; 
s,  stapes ;  z,  Sylvian  ossicle ;  P,  middle  ear ;  0,  fenestra  ovalis ;  r,  fenestra  rotunda ;  x, 
beginning  of  cochlea;  pt,  scala  tympani;  vt,  scala  vestibuli ;  V,  vestibule;  S,  saccule;  U, 
utricle ;  H,  semicircular  canals ;  TE,  Eustachian  tube.  The  long  arrow  shows  the  line  of 
traction  of  the  tensor  tympani ;  the  short  curved  arrow,  that  of  the  stapedius.  (Macalister.) 

(2.)  Deafness  from  intracranial  disease  is  commonly  caused  by  a 
lesion  of  the  auditory  nerve  at  the  base  of  the  brain,  as  from  syphilitic 
meningitis.  It  may  also  result  from  damage  to  the  auditory  nuclei 
within  the  pons,  or  from  a  lesion  above  the  nuclei,  affecting  the  teg- 
mentum, or  the  internal  capsule,  or  the  upper  part  of  the  temporo- 
sphenoidal  lobe. 

(3.)  Loss  of  hearing  may  occur  in  hysteria  or  in  anaemia.  Some- 
times it  follows  the  administration  of  quinine  or  the  salicylates. 

Subjective  Noises,  Tinnitus  Aurium,  may  be  produced  by  obstruc- 
tions or  disease  in  any  part  of  the  ear,  and  rarely  by  lesions  affecting 
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the  nerve,  its  nucleus,  or  the  auditory  path  in  some  part  of  its  central 


course. 


'Buzzing"  or  "roaring"  sounds  are  common  m  anaemia,  bounas 
like  bells  or  music  are  generally  of  central  origin,  and  occasionally 
constitute  an  epileptic  aura.  A  pulsating  sound  may  be  due  to  in- 
tracranial aneurysm,  and  in  rare  cases  a  murmur  may  be  heard  on 
applying  the  stethoscope  to  the  posterior  part  of  the  skull. 


DISOEDERS  OF  TASTE. 

Tests.— The  front  of  the  tongue,  the  back  of  the  tongue,  and  the 
palate  should  be  separately  tested  with  sugar,  quinine,  salt  and  dUute 
acetic  acid ;  the  two  first-named  substances  are  best  appreciated  at  the 
back,  the  latter  two  at  the  tip  and  edges  of  the  tongue. 

Ageusis,— loss  or  diminution  of  the  sense  of  taste,— affects  one  half 
of  the  tongue  in  cases  of  hemiansesthesia,  whether  of  organic  or  of 
functional  origin.  Unilateral  ageusis  of  the  anterior  portion  of  the 
tongue  may  occur  from  damage  to  the  chorda  tympani,  to  the  facial 
nerve  between  the  chorda  tympani  and  the  geniculate  ganglion,  to  the 
second  branch  of  the  fifth,  to  its  roots,  or  to  the  Gasserian  ganglion. 
The  path  of  taste  from  the  palate  and  back  of  the  tongue,  according  to 
Gowers,  is  along  the  glossopharyngeal  nerve,  tympanic  nerve,  and  small 
petrosal  to  the  otic  ganglion,  and  thence  along  the  third  division  of 
the  fifth  nerve  to  its  root.  Lesions  of  the  root  of  the  fifth  nerve  have 
abolished  taste  on  the  corresponding  side  of  the  tongue  and  palate. 

Perversion  of  the  sense  of  taste — parageusia,  or  increased  sensation 
of  taste — hypergeusia,  or  subjective  taste  sensations,  may  each  occur  in 
hysteria  and  in  insanity,  may  result  from  ear  disease,  or  may  constitute 
the  aura  of  an  epileptic  attack. 


DISORDERS  OF  SMELL. 

Tests.  —  I.  Such  substances  as  camphor,  musk,  oil  of  cloves, 
valerian,  assafoetida,  which  affect  the  olfactory  nerves  alone,  should  be 
applied  first  to  one  nostril,  then  to  the  other ;  but  bodies  like  ammonia 
or  acetic  acid,  which  irritate  the  branches  of  the  fifth  nerve,  should  not 
be  employed.  2.  Flavour  may  be  tested  by  holding  in  the  mouth 
cheese  or  wine. 

Anosmia — loss  or  diminution  of  the  sense  of  smell — is  most  com- 
monly due  to  local  disease  of  the  nose,  as  from  polypi.  It  may  also 
occur  :  As  a  congenital  affection ;  in  old  age ;  in  paralysis  of  the  fifth 
nerve,  and  sometimes  in  paralysis  of  the  seventh  nerve ;  from  injury 
or  disease  of  the  olfactory  nerves,  bulbs,  or  tracts  ;  in  thrombosis  or 


5  20         EXAMINATION  OF  THE  NERVOUS  SYSTEM. 

embolism  of  the  anterior  cerebral  artery;  sometimes  in  locomotor 
ataxy;  also  in  association  with,  and  on  the  same  side  as  hemi- 
anaesthesia,  whether  of  functional  or  organic  origin. 

Hyperosmia,  or  increased  sensitiveness  of  the  olfactory  nerves,  is 
occasionally  present  in  cases  of  hysteria  and  insanity.  More  fre- 
quently in  hysteria,  certain  odours  produce  great  disgust,  headache,  or 
fainting. 

Hallucinations  and  illusions  of  smell,  such  as  subjective  odours  of 
sulphur,  or  of  putrid  bodies,  are  met  with  in  the  insane  :  they  may 
occur  as  aurse  of  epileptic  fits;  and  are  occasional  symptoms  of  an 
intracranial  tumour. 
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Abasia,  471 

Abdomen,  anatomy  of,  295 

 auscultation  of,  305 

 enlargement  of,  298 

 fluctuation  in,  301 

 fluid  in,  303 

 gas  in,  303 

 inspection  of,  298 

 mensuration  of,  302  • 

  movements  of,  298 

 palpation  of,  300 

 retraction  of,  299 

 superficial  veins,  300 

 symptoms  of  disease  vsrithin,  296 

 tumours  of,  229,  301 

Abscess  of  liver,  192,  331 

 of  lung,  192,  199 

 of  mediastinum,  192 

 subdiaphragmatic,  337 

Absence  of  expression,  59 
Absolute  cardiac  dulness,  232 
Acarus  folliculorum,  132 
 scabiei,  127 

Accentuation  of  heart  sounds,  240 
Accommodation,  501 
Acetonuria,  372 
Achorion  Scbonleinii,  124 
Achromatopsia,  513 
Acne  rosacea,  148 

 vulgaris,  147 

Acromegaly,  32 
Actinomycosis,  122,  199 
Addison's  disease,  22,  116,  273,  300 
Adenoids  of  pharynx,  291 
Adventitious  sounds,  188 
^gophony,  188 
Ageusis,  519 
Agraphia,  490,  492 
Alalia,  489 
Albinism,  134,  507 
Albumin,  estimation  of,  360 
Albuminoid  degeneration,  269 
Albuminuria,  357,  361 
Albuminuric  retinitis,  347,  514 
Albumosuria,  364 
Alcohol,  16,  17,  18,  23,  72,  283,  435 
Alkaptonuria,  385 
Allocheiria,  479 
Alopecia  areata,  127,  151 
Alteration  of  voice,  201 


Alternate  hemiplegia,  413 
Amblyopia,  480,  508 
"Amblyopia,  crossed,"  512 
Amimia,  490 

Ammonio-magnesian  phosphate,  394 
■Amnesia,  494 
Amphoric  echo,  190 
Amyotrophic  lateral  sclerosis,  4S4 
Anaemia,  10,  19,  24,  31,  249,  270,  280 

286,  362 
Anaesthesia,  471,  474,  477 

 dolorosa,  475 

Analgesia,  471 
Anarthria,  489 
Anasarca,  30 

Anchylostomum  duodenale,  327 
Aneurysm,  abdominal,  299,  302,  348  • 

 aortic,  13,  19,  21,  42,  61,  189,  193 

•202,  231,  232,  237,  241,  262 

 auscultation  of,  248 

 intracranial,  11,  12,  519 

 of  innominate,  227 

Angina  Ludovici,  54 

 pectoris,  13 

Anidrosis,  loi 
Ankle-clonus,  486 
Ankle-drop,  72 
Anorexia,  20 
Anosmia,  519 
Anthrax,  115,  120 

 bacilli,  276 

Antimony,  329 
Anus,  321 

Aortic  aneurysm,  see  Aneurysm,  aortic 

 disease,  227,  232,  241,  244,  246, 

248 

Apex-beat,  227,  228 
Aphasia,  460,  490,  492 
Aphemia,  490 
Aphthongia,  489 
Apoplexy,  16,  42 
Appendicitis,  319,  320 
Appendix  vermiformis,  318 
Appetite,  20 
"Arc  de  cercle,"  439 
Arcus  senilis,  497 
Argyll-Robertson  pupil,  502 
Arrest  of  growth,  29 
Arsenic,  329 
Arterial  wave,  223 
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Arteries,  225 

 auscultation  of,  248 

Arthritic  muscular  atrophy,  30,  450 
Arthritis,  48 

Ascaris  lumbricoides,  327 

Ascites,  229,  298,  303,  304,  329,  337 

Astasia,  471 

Asthenopia,  512 

Asthma,  61,  189,  200 

Astigmatism,  509,  513 

Astonishment,  57 

Asymmetry  of  skull,  39 

Ataxic  paraplegia,  471 

Ataxy,  418,  468 

Atheroma  of  arteries,  227 

Athetosis,  441 

Atrophic  paralysis,  414,  445 

 paralysis,  investigation  of,  446 

Atrophy,  29 

 arthritic,  30 

 myopathic,  30,  448 

 of  face,  unilateral,  42 

Atropine,  43,  289,  513 
Attitude,  61 

Attitudes  associated  with  normal  mus- 
cular action,  61 

 due  to  abnormal  muscular  action, 

65 

 due  to  muscular  rigidity,  67 

 due  to  muscular  weakness,  70 

 in  Friedreich's  disease,  77 

 in  locomotor  ataxy,  78 

 in  peripheral  neuritis,  73 

 in  sciatica,  64 

 of  hand  in  rheumatism,  79 

"  Attitudes  passionelles,"  439 
Auditory  path,  417 

 vertigo,  420 

Aura,  437 

Auricular  depression,  224 

 wave,  223 

Auscultation,  exercise  in,  182 

 of  aneurysms,  248 

 of  arteries,  248 

 of  heart,  239 

 of  veins,  249 

 of  voice,  187 

Auscultatory  areas  of  heart,  239 

Bacilli,  tubercle,  195,  276 

Bacillus  anthracis,  276 

Bacteriuria,  401 

Barbadoes  leg,  132 

Base  of  brain,  lesions  at,  421 

Basedow's  disease,  see  Graves's  disease 

Bazin's  disease,  122 

Bedsore,  135,  150 

Bell-sound,  191 

Biedert's  stain,  197 

Bilharzia  hfcmatobia,  381 

Birth-palsies,  463 

Bizzozero's  corpuscles,  269 

Bladder,  disease  of,  12 

 paralysis  of,  467 


Bladder,  tumour  of,  25 
Blebs,  104 
Blindness,  346,  508 
Blood,  alkalinity  of,  273 

 examination  of,  262 

 in  malaria,  277 

 in  urine,  380,  394 

 micro-organisms  in,  275 

 reaction  in  diabetes,  273 

 serum  diagnosis  of  typhoid  fever, 

278 

 spectroscopy  of,  275 

 Sp.  gr.  of,  273 

 uric  acid  in,  275 

Blood-corpuscles,  counting,  265 
Blood-vessels  of  brain,  422 

 of  spinal  cord,  426 

Boil,  119 

Bones,  spontaneous  fracture  of,  44 

 thickening  of,  37,  48 

Bothriocephalus  latus,  327 
Bradycardia,  253 
Breath,  shortness  of,  19 
Breath-sounds  in  health,  183 

 laryngeal  or  tracheal,  183,  186 

Breathing,  bronchial,  183 

 cavernous,  186 

 Cheyne-Stokes,  168,  217 

  "cogged-wheel,"  1S6 

 rate  of,  166 

 varieties  of,  184,  185 

Bright's  disease,  22,  23.  31,  229,  241, 

259,  279,  280,  346,  362,  372,  380, 

400,  496 
Bronchiectasis,  44,  178,  192 
Bronchitis,  19,  31,  192,  221 

 capillary,  189 

Bronchophony,  1S7 
"  Bronze-skin,"  116 
Bruit  de  diable,  249 

 de  pot  fele,  181 

 de  scie,  246 

Bubbling  rales,  189 
Bug,  131 

Bulbar  paralysis,  21,  489,  506 
Bulging  of  pracordium,  227 
Bulimia,  21 
Bullas,  104 

Burrow,  scabies,  128 
"Butterfly-patch,"  147 

C^CtTM,  318 

 cancer  of,  320 

Calculus  of  kidney,  61,  348 

 urinary,  25,  26 

Callositas,  136 

Cancer  of  stomach,  23,  307,  317 
Cancrum  oris,  150,  288 
Cantharides,  381 
Capillary  bronchitis,  189 
"Carboluria,  386 

Carbon-monoxide  poisoning,  275 
Carbuncle,  120 
Cardiac  dulness,  232 
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Cardiac  dulness  diminished,  236 

 dulness  increased,  234 

 failure,  217,  254 

 murmurs,  242 

 pulsation,  229 

 valves,  position  of,  239 

Cartilage,  aortic,  219 

 pulmonary,  219 

Cases,  examination  of,  2 

 reporting,  3 

Case-taking  form,  4 
Casts,  397 

 in  sputum,  195 

 search  for,  400 

 significance  of,  399 

Cataract,  286,  513 
Cavity  in  lung,  190,  192 
Cerebellum,  417,  471 

 tumours  of,  12,  485 

Cerebral  convolutions,  408 

 disease,  18,  23,  166,  367 

 fissures,  408 

 heemorrhage,  18,  22,  352,  362 

 tumour,  516 

Cerebro-spinal  fluid,  404 

 meningitis,  115 

Cervical  pachymeningitis,  465 
Chalk-stones,  48 
Chancre,  no 
Charbon.  120 

Charcot-Leyden  crystals,  200 
Charcot's  crystals,  272 
Cheiro-pompholyx,  143 
Chemosis,  496 
Chest,  auscultation  of,  181 

 bulging  of,  163 

 deformities  of,  156 

 diminution  of,  160,  161 

 enlargement  of,  159,  160 

 inspection  of,  155 

 movements  of,  164,  169 

 palpation  of,  169 

 regions  of,  1 54 

 retraction  of,  165 

Cheyne-Stokes  breathing,  168,  217 
Chicken-pox,  no 
Chilblains,  134 
Chloasma,  127 

 uterinum,  133 

Chloroform,  18,  329,  367 
Cholera,  23,  26,  71,  323,  352,  367 
Chorea,  75,  440 
Choroid,  513 
Choroiditis,  513 
Chfomatopsia,  513 
Chyluria,  353,  366 
Cicatrices,  105 

Ciliary  congestion,  497,  498,  500 

Cimex  lectularius,  131 

Circulatory  system,  216 

Cirrhosis  of  liver,  see  Liver,  cirrhosis  of. 

Clavus,  137 

Claw-foot,  76 

Claw-hand,  76 


Clicking  r^les,  189 
Clipped  speech,  489 
Clonic  spasm,  433 
Clubbing  of  fingers,  44 

 of  toes,  44 

Club-foot,  77 
Cocaine,  43,  208 
Collapse  of  lung,  161,  1S9 
"Collapse  rale,"  191 
Coloboma  of  iris,  43,  501 
Colour-blindness,  513 
Colour-perception,  508 
Coloured  vision,  513 
Coma,  18,  26,  166 
Comedo,  138 
Condyloma,  113 

Congestion  of  liver,  218,  329,  333 
Congo  red, 316 
Conjugate  deviation,  505 
Conjunctiva,  496 
Consciousness,  disorders  of,  16 

 loss  of,  1 7 

 perversions  of,  16 

Consonating  rales,  189 
Constipation,  11,  12,  24 
Contraction  of  pupil,  41,  502 
Contracture,  431 
Convolutions,  408 
Convulsions,  18,  413,  435 
Coordination,  417,  468 
Corn,  137 
Cornea,  497 

 ulceration  of,  498 

Corpus  striatum,  420 
Cough,  13,  18,  153,  203 
"Cracked-pot"  sound,  181 
Cramp,  431 
Craniotabes,  35 
Cranium,  thickening  of,  36 
Creatinin,  377 
Crepitation,  189 
Cretinism,  34,  37,  43,  54 
Crises,  gastric,  14 

 laryngeal,  20 

 nephralgic,  27 

 rectal,  24 

 urethral,  27 

 vesical,  27 

Crisis,  92 

"  Crossed  amblyopia,"  512 
Crossed  paralysis,  413,  444,  465 
Crusts,  104 

Crystals,  Charcot-Leyden,  200 

Curschmann's  spirals,  200 

Curvature  of  spine,  50 

Cyanosis,  53,  221,  287 

Cycloplegia,  501 

"  Cylindroids,"  398 

Cyst,  hydatid,  195,  304,  332 

 ovarian,  304,  344 

 renal,  304 

Cystin,  377 
Cystitis,  25,  26,  366 
Cysts,  contents  of,  405. 
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Day-Blindness,  512 

Deafness,  51S 

"Death-rattle,"  189 

Deep  cardiac  dulness,  233 

Defervescence,  8S,  91 

Deformities  la  congenital  syphilis,  43 

 in  fractured  spine,  70 

 in  Friedreich's  disease,  77 

 in  moUities  ossium,  43 

 in  rheumatoid  arthritis,  46 

 in  rickets,  43 

 in  typhoid,  44 

Degeneration,  reaction  of,  456 
Delirium,  17 

 tremens,  17,  362,  435 

Delusion,  17 
Dementia,  17 
Dengue,  115 
Deposits  in  urine,  389 
Depression,  auricular,  223 
Depression  of  prEecordium,  227 

■  •  systolic,  231  ~. 

Dermatitis,  exfoliative,  145 

 herpetiformis,  144 

Dermoid  cysts,  407 

Diabetes,  18,  21,  24,  25,  116,  273,  280, 

352,  367,  372,  484-  500.  5 10 
Diacetic  acid,  372 
Diarrhoea,  23,  324,  345 
Diastolic  murmur,  242,  245 

 shock,  230 

 thrill,  232 

Diazo  reaction,  385 
Dicrotic  vi^ave,  251 
Difficult  micturition,  26 
Digestion,  315,  316 
Digitalis,  256,  352 
Dilatation  of  pupil,  42,  501 

 of  right  ventricle,  221,  229 

Diphtheria,  19,  21,  54,  195,  291,  292, 

484,  501 
Diplegia,  444 
Diplopia,  503,  513 
"  Dipping  for  liver,"  330 
Disease,  Addison's,  n6 

 Graves's,  116 

 Kaynaud's,  136,  150,  381 

Disorders  of  consciousness,  16 
Displacement  of  apex-beat,  228 
Disseminated  sclerosis,  18,  434,  489 
Distension  of  right  heart,  230 

 of  veins,  221 

Diverticulum,  Meckel's,  318 

Dizziness,  15 

Doremus,  method  of,  374 

Dorsal  posture,  61,71 

Dropsy,  30,  217 

Drug-eruptions,  117 

"Drunkard's  arm,"  72 

Dry  crepitant  rdle,  with  large  bubbles, 

189 

Dulness  above  third  cartilage,  237 

 cardiac,  232 

Duodenum,  31S 


Dysentery,  24 
Dysidrosis,  143 

Dyspepsia,  11,  12,  13,  14,  20,  23,  254, 
306 

Dysphagia,  21 

Dyspnoea,  19,  53,  166,  202,  217 

Ear  disease,  1 1,  518 
Early  rigidity,  459 
Ecchymoses,  104 
Echo,  amphoric,  190 

 metallic,  241 

Eclampsia,  437 

 of  infants,  68 

Ecthyma,  119 
Eczema,  141 
Ehrlich's  reaction,  385 
Elastic  tissue  in  sputum,  198 
Elbow-jerk,  485 
Electrical  examination,  452 
Elephantiasis  Arabum,  132 

 Grfficorum,  113 

Emaciation,  28 

Emphysema,  19,  31,  63,  159,  164,  178, 
190,  229,  236,  241,  331 

 subcutaneous,  33 

Emprcsthotonos,  68 
Empyema,  44,  51,  192 
Enamel,  pitted  and  rocky,  285 
Endocardial  murmurs,  242 
Enlargement  of  cranial  bones,  37 

 local,  34 

Ephelides,  133 

Epigastric  pulsation,  229,  299 
Epigastrium,  296 

Epilepsy,  16,  18,  352,  362,  437,  485 
Epithelioma  of  skin,  149 
Eruptions  from  drugs,  117 
Erysipelas,  54,  119,  290 
Erythema,  134,  139 
Erythrasma,  127 
Esbach's  process,  361 
Eserine,  43,  513 
Eustachian  tube,  518 
Exaltation,  16 
Examination  of  blood,  262 
 of  cases,  2 

 of  circulatory  system,  216 

 of  larynx,  200 

Excoriations,  105 

Exophthalmic     goitre,    see  Graves's 

disease 
Expiration,  prolonged,  1S5 
Expression,  55 

 absence  of,  59 

Extension  of  great-toe,  70 
Exudations,  402 

Face,  expression  of,  55 

 hemiatrophy  of,  42 

 movements  of,  58 

 prognosis  from,  60 

Fascal  accumulation,  319 
P'aices,  examination  of,  323 
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Eallacious  auscultatory  sounds,  191 
Fallopian  tubes,  345 
Farcy,  103 

Fascial  reactions,  485 
Fastigium,  90 
Fauces,  290 
Favus,  123 

Fehling's  solution,  368 
Fermentation  test,  370 
Fever,  87,  252,  374 

 types  of,  87 

Fibrillary  contractions,  434 
Filaria  sanguinis  hominis,  132,  276 
Fingers,  clubbing  of,  44 
Fissures,  104 
Flea,  131 

Fluorescent  screen,  84 
Fluctuation  in  abdomen,  301 
Focus  tube,  84 
Foot-clonus,  486 
"Foot,  the  tabetic,"  49 
Forced  movements,  441 
Fractures,  spontaneous,  44 
Freckles,  133 
Fremitus,  170 

 friction,  171,  232,  334,  341 

Friction,  fremitus,  171,  232,  334,  341 

 pericardial,  247 

 pleuritic,  188,  190 

Friedreich's  disease,  77,  82,  470,  506 
Functional  murmurs,  242 
Furunculus,  119 

Gait,  80,  81,  82 
Gall-bladder,  328,  334,  350 
Gall-stones,  325,  334 
Galloping  rhythm,  241 
Gangrene,  150 
Gastric  crisis,  14 

 ulcer,  23,  297,  301,  306,  307,  312, 

317 

General  convulsions,  437 

 paralysis  of  insane,  18,  43,  44,  283 

Giddiness,  15,  347 
Gland,  thyroid,  54 
Glanders,  114 
Glands,  enlargement  of,  51 

 lymphatic,  table  of,  52 

 salivary,  54 

 scrofulous,  52 

Glaucoma,  497,  501 

Glossitis,  21,  279 

Glossy  skin,  136 

Glycosuria,  367 

Glycuronic  acid,  373 

Gmelin's  test,  382 

Gonorrhoea,  365,  496 

Gonorrhceal  arthritis,  48 

Gout,  10,  48,  n6,  27s,  348,  376 

"  Grandes  mouvements,"  439 

Granular  kidney,  241 

Graves's  disease,  20,  23,  41,  54,  116,  226, 

240,  248,  252,  257,  435,  506 
Great-toe,  extension  of,  70 


"Grifle  des  orteils,"  76 
Ground-glass  opacity,  498 
Gummata,  112 
Gums,  286 
Gutta  rosea,  148 

Haie,  diseases  of,  151 
Hallucination,  16 
Hand  in  hemiplegia,  70 
Hard  chancre,  1 1  o 
Harrison's  sulcus,  158,  168 
Hsemacytometer,  264 
Hsematemesis,  312 
Haamatoporphyrinuria,  381 
Hsematuria,  380 
Hasmic  murmurs,  242 
Hasmoglobinajmia,  275 
Hffimoglobinometer,  267 
Hsemoglobinuria,  381 

 paroxysmal,  381 

Hsemophilia,  45,  49 
Hasmoptysis,  193 
Haemorrhage  into  pons,  42 
HEemorrhoids,  see  Piles. 
Htemothorax,  160 
Head  in  rickets,  34 
Headache,  10,  306,  345 
Head -injuries,  18 
Hearing,  517 
Heart,  enlarged,  227 

 fatty  degeneration  of,  253 

Heart-disease,  10,  13,  19,  61,  163,  2 
495 

 congenital,  44 

Heart-sounds,  accentuation  of,  240 

 enfeeblement  of,  241 

 intensification  of,  240 

 modifications  of,  239 

 normal,  238 

 reduplication  of,  241 

Heberden's  nodes,  47 
Heel,  drawn  up,  69 
Heller's  test,  367 
Hemiansesthesia,  461,  476 
Hemianopsia,  32,  417,  493,  512 
Hemiatrophy  of  face,  42 
Hemicrania,  1 1 

Hemiplegia,  69,  80,  443,  458,  465 

 hand  in,  70 

Hepatic  pain,  328 
Herpes,  143,  499 

 iris,  143 

Hip-disease,  49 
Hippuric  acid,  377 
History,  previous,  4 
Hodgkin's  disease,  53 
"  Horse-shoe  "  kidney,  350 
Hydatid  thrill,  333 
Hydatids,  195,  331,  405 
Hydrocephalus,  38,  404 
Hydrochloric  acid,  317 
Hydronephrosis,  351,  405 
Hydro-pericardium,  234,  241 
Hydrophobia,  21,  67 
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Hydro-pneumothorax,  191 
Hydrothorax,  53,  179 
Hypertesthesia,  102,  471,  478 
Hyperalgesia,  471 
Hypeiidrosis,  loi 

 local,  loi 

Hyperosmia,  520 
Hyperpyrexia,  18,  87,  92 
Hyper-resonance,  178 
Hypertrophy  of  left  ventricle,  229,  234, 
241 

Hypopyon,  498 

Hysteria,  11,  13,  17,  18,  19,  20,  21,  23, 
25,  29,  58,  67,  81,  435 

 major,  438 

 minor,  438 

Hystero- epilepsy,  438 

Ichthyosis,  147 

 linguae,  282 

Idiocy,  17,  29 
Impetigo  contagiosa,  119 
Incontinence  of  uriue,  26,  467 
Incoordination,  407 
Indicanuria,  383 
Induction  coil,  83 
Infantile  convulsions,  68 

 paralysis,  50,  77,  434 

Influenza,  9,  12,  115 

Initial  rigidity,  459 

Insanity,  16,  21 

Inspiration,  deferred,  186 

Internal  capsule,  410 

Intestinal  obstruction,  23,  24,  319 

Intussusception,  24,  320 

Iridoplegia,  501 

Iris,  coloboma  of,  43,  501 

Iritis,  42,  499 

Jacksonian  epilepsy,  436 
Jaundice,  11,  100,  253,  287,  329,  334, 
353 

Joints  in  acute  rheumatism,  45 

 in  congenital  syphilis,  49 

 in  gonorrhoea,  48 

 in  gout,  48 

 in  haemophilia,  49 

•  in  nervous  diseases,  49 

 in  rheumatoid  arthritis,  46 

 in  scarlet  fever,  49 

 swelling  of,  45 

Keloid  of  Addison,  137 

 of  Alibert,  148 

Keratitis,  498 

Kerion,  126 

Kidney,  enlarged,  350 

 floating,  349 

 "  horse-shoe,"  350 

 sarcoma  of,  351 

 scrofulous,  348,  351 

Kidney  disease,  10,  12,  25 
Kidneys,  345 
Knee-jerk,  483 


Lactic  acid,  317 
Laennec's  rale,  189 
Language,  438 
Large  intestine,  318 
Laryngeal  crisis,  19 

 image,  position  of  parts  in, 

 mirrors,  204 

 obstruction,  165 

 paralyses,  214 

 reflectors,  204 

 stridor,  202 

Laryngitis,  203,  256 
Laryngoscopy,  200 

 difficulties  in,  207 

 illumination  in,  203 

 position  of  patient  in,  204 

Larynx,  morbid  conditions  of,  210 

 thickening  and  tumours  of,  2 

 tubercle  of,  213 

 ulcers  of,  21,  212 

Late  rigidity,  459 
Lateral  sclerosis,  484 
Lead,  23,  72,  286,  299,  447 
Leaning  forwards,  63 

 to  one  side,  64 

Lentigo,  133 
Leontiasis,  114 
Leprosy,  113 
Leptothrix  buccalis,  289 
Leptus  autumnalis,  132 
Leucin,  378 

Leucocythasmia,  271,  339 
Leucocytosis,  271 
Leucoderma,  134 
Leucoma,  497 
Leucorrhcea,  365 
Leukoplakia,  282 
Lichen  planus,  139 

 scrofulosorum,  114 

 ■  urticatus,  139 

Lineae  albicantes,  29,  150,  300 
Liver,  328 

 abscess  of,  332,  333 

 acute  yellow  atrophy  of,  329, 

 amyloid,  331,  333 

 anatomy  of,  328 

 cirrhosis  of,  300,  312,  329, 

333.  337-  391 

 congested,  218,  331,  333 

 enlarged,  331 

 fatty,  331,  333 

 hydatid  of,  331,  333 

 new  growths  of,  331 

 pulsating,  230 

Liver-dulness,  335 
Local  convulsions,  436 
Locality,  sense  of,  472 
Locomotive  pulse,  227 
Locomotor  ataxy,  14,  19,  27,  41,  43, 

418,  469,  4S4,  502,  506 
Lordosis,  71 

Loss  of  consciousness,  17 
Louse,  body,  131 
  crab,  131 
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Louse,  head,  130 
Lung,  abscess  of,  192 

 cavity  in,  192 

 gangrene  of,  192 

 hernia  of,  163 

 cedema  of,  192 

 solidification  of,  180,  240 

Lungs,  limits  of,  174 
Lupus  erythematosus,  147 
Lupus  vulgaris,  121 
Lymphadenoma,  53,  339 

"Main  en  grifEe,"  76 
Malaria,  277 

 blood  in,  277 

Malignant  pustule,  115 
Marechalt's  test,  382 
Measles,  107 

 German,  108 

Measurements  of  head,  38 
Meckel's  diverticulum,  318 
Mediastinal  tumours,  19,  236,  237 
Mediastinitis,  256 
Melsena,  324 
Melansemia,  272 
Melanotic  sarcoma  of  skin,  149 
Melanuria,  3S5 

Meniere's  disease,  15,  23,  420,  518 
Meningitis,  11,  18,  23,  67,  253,  436 
Mesentery,  tumours  of,  344 
Metallic  echo,  241 

 rale,  189 

 ring,  180 

 tinkling,  191 

Meteorism,  298 
Microcephalus,  38 
Micrococcus  urese,  356 
Micro-organisms  in  blood,  275 
Micropsia,  513 
Microsporon  lurfur,  127 

 minutissimum,  127 

Micturition,  frequency  of,  25 

 painful,  26 

Migraine,  11,  16,  23 
Miliaria,  140 
Milium,  138 

Mitral  stenosis,  31,  232,  240,  245,  253 
Mixed  paralyses,  464 
Mole,  134 

Mollities  ossium,  43 
MoUuscum  contagiosum,  138 

 fibrosum,  148 

Monilethrix,  152 
Monoplegia,  414,  461 
Moore's  test,  367 
Morphoea,  137 
Mother's  mark,  135 
Motor  centres,  409 
  path,  409 

 path,  lower  segment  of,  414 

 path,  upper  segment  of,  413 

Mouth,  bleeding  from,  288 

 microscopical     examination  of 

contents  of,  289 


Mouth,  mucous  membrane  of,  287 

 ulceration  of,  288 

Movements  of  face,  58 
Mucin,  366 

Multiple  sclerosis,  18,  464 
Mumps,  54,  518 
Murmurs,  cardiac,  242 

 diastolic,  245 

 functional,  242 

 heemic,  242 

 presystolic,  245 

 systolic,  243,  244,  245 

Muscle  spindle,  418 

Muscles,  enlargement  of,  34,  449 

Muscular  sense,  474 

Mycosis  fungoides,  149 

Mydriasis,  42 

Myelitis,  25,  447,  462,  465,  468 
Myopathic  atrophy,  30 

 paralysis,  448 

Myosis,  41 

Myxoedema,  32,  54,  253 
N^vus,  135 

 pigmentosus,  134,  138 

Nails,  curved,  44,  152 

 furrowed,  153 

Narcotic  poisoning,  16 

Nasal  bronchophony,  188 

Nebula,  497 

Nephralgia  crisis,  27 

Nephritis,  acute,  31,  398 

Nerves  and  vertebrae,  relations  of,  4 

Nettlerash,  139,  140,  280 

Neuralgia,  10 

Neurasthenia,  11,  16,  17,  20 
Neuritis,  14,  59,  73,  448,  479,  484 
Neuron,  412. 
Night-blindness,  512 
Nits,  130 

Nodes,  Heberden's,  47 
Nodules  in  skin,  104 

 rheumatic,  46 

Noma,  150 

Nuclei,  position  of,  in  medulla,  420 
Nystagmus,  464,  506 

Obesity,  30 

Obstruction  of  bile-duct,  329 
Odour  of  sputum,  192 
(Edema,  30 

 angio-neurotic,  140 

(Esophagus,  examination  of,  293 

 relations  of,  293 

Oidium  albicans,  287 
Olfactory  path,  417 
Oliguria,  352 
Omental  tumours,  344 
Onychauxis,  153 
Onychia,  153 
Onychomycosis,  153 
Onyx,  498 
Ophthalmia,  499 
Ophthalmoplegia,  506 
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Ophthalmoscope,  513 
Opisthotonos,  65 
Optic  atrophy,  516,  517 

 neuritis,  516 

 thalamus,  420 

Orthopnoea,  166,  217 
Osteitis  deformans,  37,  63 
Osteo-arthritis,  46,  253 
Outflow-remainder  wave,  251 
Ovarian  disease,  12 

 tumour,  304,  344,  406 

Oxalate  of  lime,  392 
Oxalic  acid,  373 
Oxaluria,  373 
Oxyuris  vermicularis,  327 

Pachymeningitis,  301,  465 
Pain,  9 

 hepatic,  328 

 in  abdomen,  13,  297,  306 

 in  back,  12,  347 

 in  chest,  13  _ 

 in  disease  of  stomach,  297 

 in  head,  10 

 in  limbs,  14 

 in  micturition,  26 

 in  neck,  12 

 in  testicle,  348 

Pallor  of  skin,  99 

Palpebral  fissure,  narrowing  of,  41 

Palpitation,  20 

Pancreas,  343 

Pancreatic  cysts,  407 

Pannus,  498 

Papillary  wave,  251 

Papillitis,  516 

Papules,  104 

Paradoxical  contraction,  487 

 temperatures,  93 

Parsesthesia,  479 
Paralalia,  489 

Paralysis  agitans,  68,  80,  283,  434 

 bulbar,  284 

 infantile,  50,  77,  434 

 of  bladder,  467 

 6i  diaphragm,  159,  165 

 of  eye-muscles,  501 

 of  fifth  cervical  root,  447 

 of  intercostals,  165 

 of  larynx,  214 

 of  rectum,  467 

 pseudo-bulbar,  461 

 pseudo-hypertrophic,  34,  71,  80, 

449,  485 

 spastic,  69,  80 

Paransesthesia,  476 
Paraplegia,  444,  462 
Parotid  bubo,  52 
Parotitis,  54 

Paroxysmal  hemoglobinuria,  381 
Pavy's  solution,  371 
"Pea-sonp"  stools,  324 
Pectoriloquy,  187 
Pediculosis,  130 


Pelvic  inflammation,  26 
Pemphigus,  144,  2S0 
Peptonuria,  364 
Percussion,  172,  232 

 of  kidney,  351 

 of  liver,  335 

 of  spleen,  341 

 of  stomach,  308 

 regional,  177 

 resistance  on,  181 

Percussion- wave,  251 

Pericarditis,  13,  14",  229,231,  234,  247 

Perihepatitis,  190,  328 

Perimeter,  507 

Perinephritis,  349 

Periosteal  reactions,  485 

Peritonitis,  22,  6i,  301,  304 

Pernicious  antemia,  269 

Petechia,  104,  135 

"  Phantom  tumours,"  301 

Pharyngeal  exudation,  291 

Pharynx,  290 

 ulcers  of,  292 

Phenyl-hydrazin,  369 
Phloroglucin-vanillin,  317 
Phlyctenular  ophthalmia,  499 
Phosphate  of  lime,  394 

 stellate,  394 

 triple,  394 

Phosphorus,  329 
Photographic  plates,  84 
Phthiriasis,  130 

Phthisis,  22,  28,  44,  61,  161,  164,  175, 

186,  189,  193,  213,  483 
Physical  signs,  i 
Pica,  20 

Picric  acid,  359,  369 
Pigeon-chest,  159 
Piles,  24 
Pilocarpine,  43 
Pimples,  104 
Pityriasis  rubra,  138,  145 

 rosea,  146 

Plasmodium  malarise,  278 
Pleura,  fluid  in,  160,  164,  179,  229,  331, 
339.  402 

Pleurisy,  13,  14,  50,  62,  64,  160,  170, 

190,  301 
Pleurodynia,  13 
Pleurosthotonos,  68 
Pneumonia,  22,  1S9,  193,  329 
Pneumonococcus,  199 
Pneumonoconiosis,  193 
Pneumo-pericardium,  241 
Pneumo-thorax,  160,  180,  190,  241 
Poikilocytes,  269 
Poliomyelitis,  448 
Polyajsthesia,  479 
Polygraph,  223 
Polypi,  nasal,  519 
Polyuria,  352 
Pomphi,  104 
"Port-wine  stain,"  135 
Post-nasal  catarrh,  18,  290 


INDEX. 


529 


Posture,  61 

Postures  due  to  muscular  rigidity,  67 

 in  spastic  paralysis,  69 

Precordia,  227 
Pregnancy,  23,  362 
Present  state,  5 
Presystolic  thrill,  232 
Prognosis  from  face,  60 
Progressive  muscular  atrophy,  434 
Prostate,  bleeding  from,  380 

 enlarged,  25 

Prurigo,  138 
Pruritus,  102 

Pseudo-bulbar  paralysis,  461 
Pseudo-crisis,  92 

Pseudo  -  hypertrophic    paralysis,  see 

Paralysis,  pseudo- hypertrophic. 
Psoriasis,  145 
Psychical  centres,  417 
Ptosis,  504 
Pulex  irritans,  131 
Pulmonary  osteo-arthropathy,  45 
Pulsating  empyema,  172 
Pulsation,  aneurysmal,  231 

 capillary,  227 

 epigastric,  229 

 venous,  222 

 visible,  226 

Pulse,  249 

 frequency  of,  251 

 intermittent,  255 

 irregular,  254 

 "locomotive,"  227 

 tension  of,  258 

 varieties  of,  257,  258,  259,  260 

 "  water-hammer,"  257 

Pulses,  want  of  symmetry  of,  227,  262 
Pulsus  alternans,  258 

 anacrotic,  259 

 bigeminus,  256 

 bisferiens,  260 

  celer,  257 

 paradoxus,  256 

 tardus,  258 

 trigeminus,  256 

Puerperal  state,  362 
Puncture  fluids,  401 
Pupil,  contraction  of,  41 

 excluded,  501 

 occluded,  501 

Pupil-reflex,  501 
Pupils,  dilatation  of,  42 

 inequality  of,  42 

 irregularity  of,  43 

Purpura,  103,  135,  287,  288,  381 
Pus,  365 

 in  faeces,  323 

 in  urine,  365,  395 

Pustules,  104 
Pyaemia,  329 
Pyelitis,  350 
Pylorus,  cancer  of,  307 

 stricture  of,  299,  309 

Pyonephrosis,  351 


Pyramidal  tract,  411 
Pyrexia,  10,  20,  28,  87,  164 

 course  of,  88 

Pyrogenetic  stage,  88 
Pyrosis,  311 

Quinine,  518 
Quinsy,  290 

■  Bales,  188 

Raynaud's  disease,  136,  150,  381 
.  Reaction  of  degeneration,  456 

Rectal  crises,  24 

Rectum,  321 

Rectum,  paralysis  of,  467 
Redness  of  skin,  100 
Reflex  action,  4X0 

 amblyopia,  480 

Reflexes,  cranial,  483 

 deep,  483 

 superlicial,  480 

Regurgitation,  21 

Relapsing  fever,  115 

Relations  of  heart,  21S 

Renal  calculus,  see  Calculus  in  kidney. 

Reporting  cases,  3 

Resistance  on  percussion,  181 

Resonance,  amphoric,  180 

 diminished,  179 

 increased,  178 

 of  cough,  188 

 of  cry,  188 

 tympanitic,  178 

 vocal,  187 

Respiration,  abdominal  movements  in, 
299 

 Cheyne-Stokes,  165,  168,  217  < 

Restlessness,  63 
Retention  of  urine,  25,  467 
Retinitis,  347,  512,  514 
Retraction  of  chest,  165 
Retropharyngeal  abscess,  21 
■Rhagades,  104 
Rheumatic  nodules,  46 
Rheumatism,  g,  10, 12, 13,  14,  45,  719,  500 

 acute,  102,  115,  243,  281,  496 

Rheumatoid  arthritis,  46,  79 
Rhonchi,  188 

Rickets,  34,  43,  49,  158,  284,  331,  339 

 chest  in,  158 

"  Rickety  rosary,"  158 
Ringworm,  124 
Rodent  ulcer,  149 
Roentgen  rays,  82 
Romberg's  symptoms,  469 
Rosacea,  135 
Rotheln,  108 
Round  worms,  327 
Rupia,  1 1 1 

Rupture  of  air-cells,  33 

Salicylates,  353,  518 
Saliva,  288 
Salivary  glands,  54 
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Sarcina  ventriculi,  314 

Scabies,  127 

Scabs,  104 

Scales,  104 

Scanning  speech,  4S9 

Scarlet  fever,  22,  49,  107,  280,  287, 

290.  329.  362 
Scars,  104 
Sciatica,  51,  64 
Scleroderma,  60,  136 
Scoliosis,  50 
Scotoma,  509 
Scrofuloderma,  122 
Scurvy,  286,  288,  381 

 infantile,  44 

Scybala,  325 
Seborrhcea,  145 

 oleosa,  102,  145 

"  Sensory  crossway, "  414 

 disturbance,  451 

 path,  414 

Septicsemia,  115 

Shingles,  13,  144 

Shortness  of  breath,  19 

"  Shoulder  growing  out,"  50 

Siderosis,  193 

Signs,  physical,  i 

Silicosis,  193 

Sitting  posture,  61 

Skin,  examination  of,  99,  103 

 pallor  of,  99 

 redness  of,  100 

 yellow,  100 

Skin-diseases,  diagnosis  of.  105 
Skull,  asymmetry  of,  39 
Smallpox,  12,  109,  293,  496 
Smell,  519 
Soft  palate,  290 
Sordes,  286 

Sounds,  adventitious,  188 

 fallacious,  auscultatory,  191 

 friction,  190 

Spade-like  hands,  32 

Spasm,  430,  487 

Spastic  paralysis,  69,  458,  484 

Sphygmograph,  250 

Spina  bifida,  51,  404 

"  Spina  bifida  occulta,"  51 

Spinal  caries,  12,  50,  63,  301 

 cord,  disease  of,  1 2,  26 

 epilepsy,  487 

 roots,  distribution  of,  428 

Spine,  curvature  of,  49 

 fracture  of,  71 

Spirals,  Curschmann's,  200 
Spirillum  Obermeieri,  276 
Spleen,  339 

 amyloid,  339 

 congested,  340 

  embolism  of,  340 

-—  enlarged,  339 

 movable,  339 

 palpation  of,  339 

 pulsating,  341 


Spoon-nails,  152 
Sputum,  192 

 black,  193 

 casts  in,  195 

 crystals  and  spirals  in,  200 

  elastic  tissue  in,  198 

 hydatids  in,  195 

 muco-purulent,  192 

 mucous,  192 

 odour  of,  192 

 purulent,  192 

 quantity  of,  192 

  rusty,  193 

 sanguineous,  192,  193 

 serous,  192 

Squamse,  104 
Staccato  speech,  489 
Stammering,  488 
Standing,  63 
Staphylococcia,  119 
Static  ataxy,  470 
Station,  63 

Status  epilepticus,  439 

 hystericus,  439 

Stertor,  18 

Stomach,  acute  distension  of,  31 

 anatomy  of,  305 

 auscultation  of,  310 

 dilatation  of,  306,  309 

 fungi  in,  314 

 inflation  of,  307 

 motor  power  of,  317 

 pain,  307 

 percussion  of,  308 

 symptoms,  306 

 tenderness,  307 

 tube,  315 

 tumours  of,  307,  310 

Strabismus,  502 
Striae  atrophicae,  150 
Stricture  of  rectum,  24 

  of  urethra,  25 

Stridor,  laryngeal,  202 
Structural  rigidity,  459 
Strychnine,  67,  483 
Subcrepitant  rale,  189 
Subcutaneous  emphysema,  33 
Subdiaphragmatic  abscess,  337 
"  Sub-tympanitic  "  note,  177 
Succussion  sound,  191 
Sudamina,  140 
Sunstroke,  18 

Suppression  of  urine,  26,  480 
Suppurative  folliculitis,  120 
Sweating,  loi 
Swelling  of  joints,  45 
Sycosis,  120 

 coccogenic,  120 

Symptoms,  i 

 digestive,  20 

 respiratory  and  circulatory 

 urinary,  25 

Syncope,  18 
Synechise,  501 
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Syphilis,  12,  14,  37,  m.  340,  5i3 

 congenital,  28,  37.  4i.  43>  49>  11 3. 

285,  292,  341,  518  ,  .,.  , 
 hereditary,  see  Syphihs,  congenital. 

Syphilides,  1 1 1,  112 
Systolic  depression,  231 
Systolic  murmurs,  aortic,  244 

 murmurs,  mitral,  243 

 murmurs,  pulmonary,  245 

 murmurs,  tricuspid,  245 

 thrill,  282 

Tabes  dorsalis,  470 
"  Tabetic  foot,"  49 
Tachycardia,  252 
Taenia  echinococcus,  405 

 mediocanellata,  326 

 saginata,  326 

 solium,  326 

Talipes,  77,  459 
Tape-worms,  326 
Taste,  519 

 path  for,  417 

Teeth,  carious,  285 

 eruption  of,  285 

 grinding  of,  286 

 loosening  of,  286 

 notched,  285 

Teething,  284 
Temperature,  86 

 effect  of  idiosyncrasy  on,  96 

 in  acute  rheumatism,  89,  93 

 in  ague,  90 

 in  leucocythsemia,  91 

 in  pneumonia,  89,  90,  92 

 in  scarlet  fever,  89 

 in  tuberculous  meningitis,  97 

 in  tuberculous  peritonitis,  91 

 in  typhoid  fever,  89 

 influence  of  age  on,  95 

 influence  of  complications  on,  97 

 paradoxical,  93 

 subnormal,  98 

"Tender  points,"  10 
Tenesmus,  24 
Terror,  57 

Tetanus,  68,  362,  431 
Tetany,  68 

Thickening  of  cranial  bones,  36 

 of  larynx,  211 

 of  limb  bones,  44 

Thirst,  21 

Thomson's  disease,  34,  431 

"Thorn-apple"  spherules,  392 

Thrills,  232 

Thrush,  287,  291 

Thyroid  gland,  54 

Tidal  wave,  251 

Tinea  favosa,  123 

 tonsurans,  125  ' 

 versicolor,  127 

Tingling,  14 
Tinkling,  metallic,  191 
Tinnitus  aurium,  518 


Toe-clonus,  487 
Toes,  clubbing  of,  44 
Tone  of  muscles,  444 
Tongue,  279 

 dry,  281 

 furred,  280 

 "mapped,"  282 

 spasm  of,  283 

  "strawberry,"  280 

 tremor  of,  283 

  ulceration  of,  282 

"  Tongue-tie,"  283 
Tonic  spasm,  431 
Tonsillitis,  21,  290,  291 
Tonsils,  enlarged,  18 
Tophi,  48,  116 
Torula  cerevisise,  314 
"Touch  paralysis,"  479 
Trachea,  pressure  on,  202 
Tracheal  tugging,  231 
Trance,  17 
Transudations,  403 
Traube's  space,  309 
Tremor,  434,  489 
Trichina  spiralis,  327 
Trichocephalus  dispar,  327 
Trichophyton  ringworm,  126 
Trichorrhexis  nodosa,  152 
Triple  phosphate,  394 
Trismus,  285 
Trommer's  test,  367 
Tubercle  bacilli,  195 

 bacilli  in  urine,  197 

 bacilli,  staining,  196 

Tuberculosis  of  skin,  120 
Tuberculous  ulceration  of  skin,  122 
Tumours  of  larynx,  211 
Turpentine,  381 
Tylosis,  136 
Tympanites,  337 
Typhlitis,  61 

Typhoid  fever,  9,  22,  23,  28,  42,  44,  71, 
90,  108,  241,  252,  278,  281,  290,  319, 
329,  339>  385,  500 

Typhus  fever,  71,  90,  108,  241,  281,  329, 

352 
Tyrosin,  378 

Ulcer  of  stomach,  23,  34,  297,  306, 

3'2,  317 

 rodent,  149 

Ulcers,  105 

 of  larynx,  34,  212 

 of  pharynx,  292 

Umbilicus,  299 
Unconsciousness,  see  Coma 
Uraemia,  ii,  18,  346,  510 
Urates,  390 
Urea,  373,  405 
Ureter,  obstruction  of,  352 
Urethral  crises,  27 
Uric  acid,  376,  389 

 acid  in  blood,  275 

Urinary  deposits,  394 


532 
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Urine,  351 

 albumin  in,  357 

 albumoses  in,  363 

 ammoniacal,  356 

  bile  in,  382 

 blood  in,  380 

  chlorides  in,  387 

 colour  of,  353 

— —  estimation  of  solids,  355 

 examination  of.  351 

 globulin  in,  363 

 incontinence  of,  26 

 odour  of,  353 

 peptones  in,  364 

 phosphates  in,  388 

 pus  in,  365 

 reaction  of,  355 

 retention  of,  25 

 sediments  in,  389 

 specific  gravity  of,  354 

 sugar  in,  367 

 sulphates  in,  388- 

 suppression  of,  26 

 tubercle  bacilli  in,  197 

Urinometer,  354 
Urobilin,  378 
Urochrome,  378 
Uroerythrin,  378 
Urorosein,  384 
UrticEe,  104 

Urticaria,  139,  140,  280 
Uterine  myoma,  344 
Uterus,  disease  of,  12,  26 
Uvula,  18,  290 

Vaccination  vesicle,  109 
Vaccinia,  109 

Valves,  cardiac,  position  of,  239 
Varicella,  no 
Varicose  veins,  30 
Variola,  109 

Veins,  auscultation  of,  249 

 obstruction  of,  32 

Venous  distension,  221 

 pulsation,  222 

Ventral  posture,  63 
Ventricular  wave,  224 
Verbal  amnesia,  494 
Vermiform  appendix,  318 


Verruca,  137 

 necrogenica,  121 

Vertigo,  15,  16,  518 
Vesical  crises,  27 
Vesicles,  104 
Visual  field,  512 

 path,  415 

Vitiligo,  134 
Vocal  resonance,  187 
Voice,  alteration  of,  201 
Vomit,  311 

 "coffee-ground,"  312 

 examination  of,  310 

 microscopy  of,  313 

 stercoraceous,  312 

Vomiting,  22,  297,  306,  347 
Von  Fleischl's  apparatus,  268 

Walking,  79 

 dragging  toes  in,  80 

 exposing  soles  in,  80 

Wart,  137 

 post-mortem,  105 

 venereal,  137 

"Water-brash,"  311 
Wave,  arterial,  223 

 •  auricular,  223 

 dicrotic,  251 

 outflovir-remainder,  251 

 papillary,  25 1 

 percussion,  251 

 tidal,  251 

 ventricular,  224 

Wheals,  104,  140 
Whip-worm,  327 
Whooping-cougli,  22,  31 
Wrist-drop,  72 
Wrist-jerk,  485 

Xanthelasma,  134 
Xanthin,  377 
Xeroderma,  147 
Xerostomia,  288 

Yeast,  314 
Yellow  skin,  100 

Ziehl-Neelsen  stain,  196 
Zona,  144 
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Professors  LANDOIS  and  STIRLING. 

A  TEXT-BOOK  OF 

HUMAN  PHYSIOLOGY. 

WITH  SPECIAL  EEFERENCE  TO  PRACTICAL  MEDICINE. 
By  Dr.  L.  LANDOIS, 

IMtOFKBSOR  OF  PHYSKILOGY,  UNIVKBSITI  OF  GIIBIFSW ALD. 

Translated  from  the  Seventh  German  Edition,  with  Annotations  and  Additions, 
By  WM.  STIRLING,   M.D.,  Sc.D., 

BlUCKENBUKY  PROFESROlt  OF  PHYSlOLnGY  IN  OWKNS  COLLIEGE,  AND  VICTOBIA  CNIYEBSITT,  MANCHBSIElt ; 
KXAMINKK  IN  THE  UNI VEIiSlTIES  OF  OXFORD,  EDIXBUKGH,  AND  LONDON;  AND  FOB  THE 
FELLOWSHIP- OF  THE  KOYAL  COLLICGE  OF  .SURGEONS,  ENGLAND. 

In    Large   8vo,    Handsome  Cloth. 
With  Numerous  Illustrations.     Some  in  Colours. 

FIFTH    ENGLISH    EDITION.  [Shortly. 


GENERAL  CONTENTS. 

Part  I. —Physiology  of  the  Blood,  Circulation,  Respiration,  Digestion,  Absorption, 
Animal  Heat,  Metabolic  Phenomeua  of  the  Body ;  Secretion  of  Urine ;  Structure  of  the 

Pabt  II.— Physiology  of  the  Motor  Apparatus;  the  Voice  and  Speech;  General 
Physiology  of  the  Nerves:  Electro-Physiology;  the  Brain;  Organs  of  Sight,  Hearing, 
Smell,  Taste,  Touch  ;  Physiology  of  Development. 

\*  Since  its  first  appearance  in  1880,  Prof.  Landois'  Text-Book  of 
Physiology  lias  been  translated  into  three  Foreign  languages,  and  passed 
through  Seven  Large  Editions. 


Opinions  of  the  Press. 


"  So  great  are  the  advantages  offered  by  Prof.  Landois'  Text-book,  from  the  exhaus- 
tive and  EMINENTLY  PRACTICAL  maimer  in  which  the  subject  is  treated,  that  it  has  passed 
through  J-OUK  large  editions  in  the  same  number  of  years.  .  .  .  Dr.  Stielino'B 
annotations  have  materially  added  to  the  value  of  the  work.  Admirably  adapted  for  the 
Praotitionee.  .  .  .  With  this  Text-book  at  command,  no  Student  could  fail  M 
HIS  examination."— rAe  Lancet. 

"One  of  the  MOST  practical  works  on  Physiology  ever  written,  forming  a  'bridge' 
between  Physiology  and  Practical  Medicine,  .  .  .  Its  chief  merits  are  its  completeness 
and  conciseness.  .  .  .  The  additions  by  the  Editor  are  able  and  judicious.  ,  .  , 
Excellently  clear,  attractive,  and  succinct." — Brit.  Med.  Journal. 

"  The  great  subjects  dealt  with  are  treated  in  an  admirably  clear,  terse,  and  happily- 
illustrated  manner.  At  every  turn  the  doctrines  laid  down  are  illuminated  by  reference  to 
facts  of  Clinical  Medicine  or  Pathology." — Practitioner. 

"We  have  no  hesitation  in  saying  that  this  is  the  work  to  which  the  Pbactitionkb 
will  turn  whenever  he  desires  hght  thrown  upon,  or  information  as  to  how  he  can  best 
investigate,  the  phenomena  of  a  complicated  or  important  case.  To  the  Student  it 
■will  be  EQUALLY  VALUABLE." — Edinburgh  Medical  Journal. 

"  Landois  and  Stirling's  work  cannot  fail  to  establish  itself  as  one  of  the  most  useful 
and  popular  works  known  to  EngUsh  readers." — Manchester  Medical  Chronicle. 

As  a  work  of  reference,  Landois  and  Stirling's  Treatise  ought  to  take  the  fork- 
most  PLACE  among  the  text  books  in  the  English  language.  The  woodcuts  are  noticeable 
for  their  number  and  beauty." — Glasgow  Medical  Journal. 

"Unquestionably  the  most  admirable  exposition  of  the  relations  of  Human  Physiology 
to  Practicad  Medicine  that  Las  ever  been  laid  before  English  readers." — Students'  Journal. 


LONDON:  EXETER  STREET,  STRAND. 


^   CHARLES  GRIFFIN  &  COMPANY'S 

Ceown  4to.    Handsome  Cloth,  Beautifully  Illustrated,  18s. 
With  Thirty-six  Coloured  Plates,  comprising  167  Figures. 

AT^AS 

OF 

URINARY  SEDIMENTS 

With  Special   Reference  to  their 
Clinical  Significance. 


EDITED  AND  ANNOTATED  BY 


SHEKIDAN~  DELEPINE,    M.B.,   CM.  (Edin.), 

rrofessor  of  Pathology  in  the  Owens  Colkye.  and  Victoria  University,  ilanchcsler. 


TRANSLATED  BY 


FREDERICK  GRAVEN   MOORE,  M.Sc,  M.B.  (Vict.). 
FROM  THE  GERMAN  OF  DR.  HERMANN  RIEDER, 

Of  llie  University  of  Munich. 

"This  Atlas    .    .    .    may  be  pronounced  a  success  in  every  way.     The  Plates  arp  ntntiT 

and  v^L!"' -S?t '"'^  reproduced.   Professor  Del<5pine's  'addft'lons  to  the  text  are  considerable 

J^^  Cannot  fail  to  be  of  great  service.   The  figui'es  are  admieably  beawn.   The  work  gains  much 
m  value  from  the  Editorial  Notes  of  Prof.  T)e\ivine."-Edinburgh  Afedical  Journal 
As  an  Atlas  it  could  not  be  excelled. "-S/ie#ci(i  Quarterly  Medical  Journal. 


Microbic  Diseases  of  Animals: 

A  Practical  Text-Book 

FOR  THE  USE  OF  VETERINARY  SURGEONS,  PATHOLOGISTS, 
STUDENTS,  AND  OTHERS 

BY 


ED.  NOOARD,  and  E.  LECLAINOHE, 

feasor  at  the  Teteriuary  School  Professor  at  the  Veterinary  Schot 

of  Alford.  of  Toulouse. 

Translated  from  the  French,  with  Annotations  and  Additions, 


BY 


JOHN  ROSE-BRADEORD,   D.Sc,  M.D ,  F.R  CP.,  F.R.S., 

Physician,  University  College  Hospital ;  Professor-Suiierintemlent  of  the  Brown 
Animal  Sanatory  Institution. 
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jgr  o  mr    reap  y. 

Second  Edition,  Thoroughly  Revised,  Enlarged,  and  in  part  Re-wbitten. 
In  Large  8vo,  Handsome  Gloth,  With  Nearly  SOO  (some  Coloured)  Illustrations  and  a 

Coloured  Plata.  21s. 

CLINICAL  MEDICINE. 

A  PRACTICAL  HANDBOOK  FOR  PRACTITIONERS 
AND  STUDENTS. 

With  new  Sections  on  Skin  Diseases,  Labyngoscopio  Examinations,  &c., 
Roentgen  Rays  in  Sukgeky. 

By  JUDSON   bury,  M.D,  F.RC.P., 

Physician  to  the  Manohestei-  Boyal  Infirmary. 
Assisted  by  Several  Contributors. 


GENERAL  CONTENTS. 
Introductory.— Symptoms  and  Physical  Signs— Importance  of  Inspection— Method  of 
Examining  a  Patient— Case-talcing.  Symptoms  for  the  most  part  Suhjective  in  Character 
—Disturbance  of  the  Fimctions  of  the  Nervous  System— Disturbance  of  the  Puiictions  of 
the  Respiratory  and  Circulatory  Organs— Disturbance  of  the  Functions  of  the  Digestive 
Organs— Disturbance  of  the  Urinary  Organs.  Examination  of  the  Surface  of  the  Body.— 
Changes  in  Size  and  Shape -Expression  of  Face— Attitude— Walking— Examination  of 
the  Deeper  Structures  by  means  of  the  Roentgen  Rays.  Temperature.— Temperature  in 
Health— in  Disease.  Examination  of  the  Skin  and  its  Appendages.— Changes  in  Colour— 
Dryness  or  Moisture— Sensibility— Cutaneous  Eruptions ;- 1.  General  Diseases  with  Cutaneous 
Lesions— Eruptions  Produced  by  Drugs  ;  II.  Diseases  due  to  Parasites ;  III.  Local  Diseases 
not  due  to  Parasites— Diseases  of  the  Hair  and  Hair  Follicles— Abnormal  Conditions  of  the 
Nails.  Examination  of  the  Respiratory  System.— Artificial  Divisions  of  the  Chest— In- 
spection —  Palpation  —  Percussion  —  Auscultation— The  Sputum  —  The  Examination  of  the 
Larynx.  Examination  of  the  Circulatory  System.— Anatomical  Relations  of  the  Heart- 
Inspection  and  Palpation  — Percussion  — Auscultation  — The  Pulse.  Examination  Of  the 
Blood.  Examination  of  the  Digestive  System  and  of  the  Abdominal  Organs.  -The 
Tongue— The  Teeth— The  Gums— The  Mucous  Membrane  of  the  Mouth— Saliva— The  Soft 
Palate,  Fauces  and  Pharynx— The  CEsophagus— The  Abdomen  —The  Stomach— Examination 
of  Vomited  Matters  —  Investigation  of  the  Contents  of  the  Stomach  and  of  its  Activity 
during  Digestion— The  Intestines— Examination  of  the  Faeces— The  Liver  and  Gall  Bladder— 
The  Spleen— The  Pancreas— The  Omentum— The  Mesentery  and  Retroperitoneal  Glands— 
The  Uterus  and  its  Appendages— The  ICidneys.  Examination  of  the  Urine.— Variations  m 
the  Quantity  of  the  Urine -In  the  Colour— Odour-Consistence-Translucency-Specific 
Gravity  and  Reaction— Chemical  Examination— Sediments  and  Microscopical  Examination: — 
(a)  Unorganised  Sediments;  (6)  Organic  Deposits.  Examination  Of  Puncture  Fluids.— 
Exudations— Transudations -Contents  of  Cysts.  Examination  of  the  Nervous  System.— 
Anatomical  and  Physiological  Introduction- Investigation  of  the  Symptoms  Produced  by 
Diseases  of  the  Nervous  System: — IDisorders  of  Muscular  Action— Sensation— Reflex  Action — 
Language— Vision —  Hearing — Taste  —Smell — Index. 


"  We  may  say  at  onco  that  Dr.  Jiiason  Bury  has  succeeded  weli.  His  book  is  planned  upon  hationai,  i,inb3, 
.  .  .  intended  for  practioai  skiivick  .  .  .  His  work  will  take  a  prominent  place  amongst  books  of  its  class,  and  is 
one,  too,  to  which  the  clinical  student  can  trust,  as  being  reliable.  .  .  .  The  illustrations  are  numerous  and  teil- 
ma."—The  Lancet. 

"  This  Manual  is  sure  at  once  to  take  a  POREArosT  place  as  a  fruide  in  clinical  work.  .  .  .  Seeks  to  utilise  at 
the  bedside  the  most  recent  researches  of  the  Physiologist,  the  Chemist,  and  the  Bacteriologist.  .  .  .  Belongs  to  the 
same  series  of  Manuals  which  has  given  us  the  issue  of  Landois'  'Physiology,'  wherein  Prof.  Stirunq  sought  to 
bring  the  most  advanced  Physiology  into  relationship  with  clinical  work;  and  the  very  valuable  treatise  of 
v.  Jaksch  on  '  Clinical  Diagnosis."— iJri(i/>fc  Medical  Journal. 

"This  is  the  latest  of  the  splendid  Series  of  Text-books  which  Messrs.  Charles  Griffin  &  Company  have  been  the 
means  of  placing  in  the  hands  of  the  profession.  The  volume  will  maintain  the  reputation  of  its  predecessors, 
and  we  heartily  congratulate  Dr.  Judson  Bury  on  the  exckllench  of  his  book  and  the  steblinq  oontributiok 
to  medical  literature  which,  in  its  publication,  he  has  m«.Aa."— Dublin  Medical  .Tournal. 


LONDON :  EXETER  STREET,  STRAND. 


CHARLES  GRIFFIN  dh  COMPANY'S 


By  Prof,  von  JAKSCH. 


FOURTH  ENGLISH  EDITION. 

Thoroughly  Revised  throughout  by  the  Author,  Prof. 
VON  Jaksch,  who  has  made  numerous  Corrections  and 
Additions  specially  for  this  Edition. 

CLINICAL  DIAGNOSIS: 

THE 

Baeteriolog'ieal,  Chemical,  and  Mieroseopieal 
Evidence  of  Disease. 

By  Prof.  E.  v.  JAKSCH, 

or  tlie  University  of  Prague. 

Translated  pkom  the  Fourth  German  Edition 

BY 

JAMES  CAGNEY,  M.A.,  M.D., 

Phys.  to  the  Hosp.  for  Epilepsy  and  Paralysis,  Regei.fs  Park. 
With  Additional  Illustrations,  many  Coloured. 
In  la7-g,'  Svo,  Handsome  Cloth.  24s. 


Cylindroids  from  the  urine  in 
congested  kidney. 


GENERAL  CONTENTS. 

The  Blood  — The  Buccal  Secretion  —  The 
Nasal  Secretion— The  Sputum— The  Gastric 
Juice  and  Vomit— The  Fa3ces— Examination 
of  the  Urine  —  Investigation  of  Exudations, 
Transudations,  and  Cystic  Fluids— The  Secre- 
tions of  the  Genital  Organs  —  Methods  of 
Bacteriological  Research — Bibliography. 


OPINIONS    OF    THE  PRESS. 

"  A  striking  example  of  the  application  of  the  Methods  of  Science  to  Medicine.  . 
Stands  almost  alone  amongst  books  of  this  class  in  the  width  of  its  range,  the  thorodg'h- 
NEsa  of  its  exposition,  and  the  clearness  of  its  style.  Its  value  has  been  recognised  in  many 
countries.  .  .  .  The  translator  has  done  his  share  of  the  work  in  an  admirable  manner.  ...  A 
standard  work  ...  as  trustworthy  as  it  is  scientific.  .  .  .  The  numerous  and  artistic 
illustrations  form  a  great  feature  of  the  work,  and  have  been  admirably  reproduced."— Lancet. 

"Supplies  a  real  want.  .  .  .  Rich  in  information,  accurate  in  detail,  lucid  in  style." — 
Brit.  Med.  Journal. 

"Possesses  a  high  value.  .  .  .  There  is  a  most  admirable  bibliography."— J^dinftwri^A 
Med.  Review. 

"A  new  and  valuable  work  .  .  .  worthy  of  a  first  place  as  a  text-book.  ...  Of  great 
value  both  to  medical  practitioners  and  medical  students."— .7^0M77iai  of  American  Med. 
Association,  Chicago. 
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In  Large  Svo,  Handsome  Cloth.  16s. 

THE  DISEASES  OF  CHILDHOOD 

(MEDICAL), 

BY 

H.  BRYAN  DONKIN,  M.A.,  M.D,  F.RC.P., 

PHYSICIAN  TO  THE  WESTMINSTEK  HOSPITAL  AND  THE  EAST  LONDON  HOSPITAL  FOR  CHILDREN; 
JOINT  LECTDREB,  ON  MEDICINE  AND  CLINICAL  MEDICINE  AT  THE 
WESTMINSTER  HOSPITAL  MEDICAL  SCHOOL. 


OPINIONS    OF    THE  PRESS. 

The  Lancet.  —  '^  Dr.  Donkin's  book  is  in  every  sense  of  the  word  a  piece  of  Original 
Work,  remarkably  well  written,  and  founded  on  his  own  large  experience." 

British  Medical  Journal. —  "Dr.  Donkin's  work  possesses  characters  which  will 
earn  for  it  a  distinct  place  in  the  estimation  of  the  profession.  .  .  .  May  be  con- 
fidently recommended  to  the  study  of  every  practitioner  who  takes  an  interest  in  the 
subjects  with  which  it  deals." 

Prartitioner. — "  Unquestionably  a  very  valuable  contribution  to  the  list  of  works 
on  the  diseases  of  childhood." 

Edinburgh  Medical  Journal. — "A  thoughtful,  accurate,  and  compendious  treatise, 
written  in  a  charming  style,  and  with  much,  vigour." 

Medical  Magazine.— A  truly  practical  work,  the  record  of  the  personal  experience 
and  observation  of  an  independent  mind. " 


In  Handsome  Cloth.    Price  One  Guinea,  net. 

By  Sir  ANDREW  CLARK,  Bart,  M.D.,  LLP.,  F.R.S. 

With  Tables  and  Eight  Plates  in  Coloups. 

FIBROID  DISEASES  OF  THE  LUNG,  INCLUDING 
FIBROID  PHTHISIS. 

BY 

SiK   ANDREW   CLARK,   Bakt.,  M.D.,  LL.D.,  F.R.S., 

Late  Consulting  Physician  and  Lecturer  on  Clinical  Medicine  to  the  London  Hospital, 

AND 

W.  J.  HADLEY,  M.D.,  and  ARNOLD  CHAPLIN,  M.D., 

Assistant  Physicians  to  the  City  of  London  Hospital  for  Diseases  of  the  Chest. 

"It.  was  due  to  Sir  Andrew  Clark  tliat  a  pebmanbmt  hkcord  of  his  most  important  piece  of  pathoi.ooical 
and  CLINICAL  WORK  should  be  publislied  .  .  .  the  subject  had  been  in  his  mind  for  many  years,  and  the  present 
volume,  completely  written  .ind  twice  revised  before  Iiis  lamented  death,  embodies  his  latest  views  upon  it.  .  .  . 
A  volume  H  hich  will  be  highly  valued  bt  every  clinical  physician.  —5>-i(is/i  Medical  Journal. 


LONDON:  EXETER  STREET,  STRAND. 


10 


CHARLES  GRIFFIN  <&  COMPANY'S 


By  SIR  DYCE  DUCKWORTH,  M.D.,  F.R.C.P. 


Fig.  1. — Human  Articular  Cartilage 
from  head  of  a  metatarsal  bone  (Nor- 
mal). 


A  TREATISE  ON 

a-OTJT_ 

BY 

SIR  DYOE  DUCKWORTH, 

M.D.  Ediii.,  LIj.T).,  IIou.  Physician  to  II.R.H.  the  Prince 
of  Wales,  Physician  to,  and  Lecturer  on  Clinical 
Medicine  in,  St.  Bartliolomew's  Hospital. 

In  Large  8uo.  With  Ohiomo-Lithograph, 
Folding  Plate,  and  Illustrations  in  the 
Text.     Handsome  Cloth,  26s. 


*^*  Tlii.s  work  is  the  result  of  the 
special  opportunities  which  Loudon 
Practice  affords  as,  probably,  the  largest 
field  of  observation  for  the  study  of 
Gout.  It  is  based  on  the  experience 
derived  from  both  Hospital  and  Private 
Practice,  each  of  which  furnishes  dis- 
tinctive phases  of  the  disease. 


OPINIONS    OF    THE  PRESS. 

"All  the  known  facts  of  Gout  are  carefully  passed  in  review.  .  .  .  We  have 
chapters  upon  the  clinical  varieties  of  Gout,  and  the  affections  of  special  organs  and 
textures.  ...  A  very  valuable  storehouse  of  material  on  the  nature,  varieties, 
and  treatment  of  Gout." — Lancet. 

"  Impartial  in  its  discussion  of  theories,  full  aud  accurate  in  its  description  of  clinical 
facts,  and  a  trustworthy  guide  to  treatment." — Brilish  Medical  Journal. 

"Thoroughly  practical  and  highly  philosophical.  The  practitioner  will  find  in  its 
pages  an  enormous  amount  of  information.  ...  A  monument  of  clinical  obser- 
vation, of  extensive  reading,  and  of  close  and  careful  rea,son'nag."—FractUioner. 

"  A  very  well  written,  clear,  and  thoroughly  satisfactory  epitom^  of  our  present 
knowledge  upon  the  subject  of  Gout."— Philadelphia  Therapeutic  Gazette. 
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By  A.  E.  GARROD,  M.D.,  F.R.C.P. 
A  TREATISE  ON 

Rheumatism 

AND 

Rheumatoid  Arthritis. 

BY 

ARCHIBALD  E.  GARROD, 

M.A.,  M.D.  Oxon.,  F.R.C.P.,  Assistant-Physician  to 
the  West  London  Hospital,  &c. 

In  Large  8uo,  with  Charts  and  Illustra- 
tions,   Handsome  Cloth,  21s. 


The  author's  aim  is  to  give 
a  consistent  picture  of  Rheumatism 
as  a  systemic  disease  presenting  one 
definite  set  of  phenomena,  the  re- 
sult, it  is  believed,  of  one  single 
and  specific  morbid  process. 


Fig.  1. — Gauglifonn  Swelling  on  the  Dorsum 
of  the  Hand  of  a  Child  aged  Eight. 


OPINIONS  OF  THE  PRESS. 

"  The  wide  subject  of  the  etiology  of  rheumatism  is  carefully  treated.  .  .  .  The 
discussion  of  etiology  is  completed  by  a  full  analysis  of  the  conditions  which  determine 
individual  attacks.  .  .  .  Dr.  Garrod  is  to  be  congratulated  on  having  put  before  the 
profession  so  clear  and  coherent  an  account  of  the  rheumatic  diseases.  The  style  of  his 
work  is  eminently  readable." — Lancet. 

"  Well  written  and  reliable.  ...  We  have  little  doubt  that  this  monograph  wiU  take 
rank  with  the  BEST  treatises  on  special  medical  subjects  in  the  English  language." — Dublin 
Medical  Journal. 

"  An  EXCELLENT  ACCOUNT  of  the  clinical  features  of  the  diseases  in  question.  The  chapters 
on  treatment  are  THORonoHLY  practical." — Manchester  Medical  Chronicle. 
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In  Large  8t)0,  with  Illustrations  in  the  Text  awl  13  Folding-Plates,  28s. 


THE    DIAGNOSIS  OF 

DISEASES  OF  THE  HEART 
AND  THORACIC  AORTA. 


BY 


A.  ERNEST  SANSOM,  M.D.,  F.R.C.P., 

Physician  to  the  London  Hospital ;  Consulting  Physician,  North-Eastern  Hospital  for  Cliildren ; 
Examiner  in  Medicine,  Royal  College  of  Physicians  (Conjoint  Board  for  England),  and 
University  of  Durham ;  Lecturer  on  Medical  Jurisprudence  and  Public  Health, 
London  Hospital  Medical  College,  <!ic. 


(From  Chap,  ix.  — "The  Observed  Signs  of 
Neuro- Cardiac  Disease.") 

Fig.  6.  — Case  of  Graves'  disease  with  well- 
marked  retraction  of  upper  eyelid  (Stellway's 
sign).  There  was  very  little  projection  of  the 
eyeball,  though  prominence  appeared  to  be 
extreme.  Patient  aged  twenty-four.  [From 
a  photograph. ) 


"Dr.  Sansom  has  opened  to  us  a  treasuke-house  of  knowlkdor.  ...  The  originality  of  the  work 
is  shown  on  e^ery  page,  an  originality  bo  complete  as  to  mark  it  out  from  overy  other  on  the  subject  with 
which  we  are  acquainted." — Practitioner. 

"A  book  which  dooB  credit  to  British  Solentiflo  Medicine.  Wn  warmly  commend  it  to  all  engaged  in 
clinical  work." — The  Lancet. 
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By  PROFESSOR  T.  M'CALL  ANDERSON,  M.D. 

SECOND  EDITION.     With  Four  Ghromo-Lithographs,  Steel  Plate, 
and  numerous  Woodcuts.  25s. 

A  TREATISE  ON 

DISEASES  OF  THE  SKIN. 

With  Special  Reference  to  Diagnosis  and  Treatment,  Including 
an  Analysis  of  12,000  Consecutive  Cases. 

By  T.  M'CALL  ANDERSON,  M.D., 

Professor  of  Clinical  Medici)ie,  University  of  Olasgow. 


Professor  M'Oall  Anderson's  Treatise,  affording,  as  it  does,  a 
complete  resume  of  the  best  modern  practice,  is  written — not  from  the 
standpoint  of  the  University  Professor — but  from  tliat  of  one  who, 
during  upwards  of  a  quarter  of  a  century,  has  been  actively  engaged 
both  in  private  and  in  hospital  practice,  with  unusual  opportunities 
for  studying  this  class  of  disease,  hence  the  practical  and  clinical 
directions  given  are  of  great  value. 

Speaking  of  the  practical  aspects  of  Dr.  Anderson's  work,  the 
British  Medical  Journal  says: — "Skin  diseases  are,  as  is  well  known, 
obstinate  and  troublesome,  and  the  knowledge  that  there  are  addi- 
tional RESOURCES  besides  those  in  ordinary  use  will  give  confidence 
to  many  a  puzzled  medical  man,  and  enable  him  to  encourage  a 
doubting  patient.  Almost  any  page  might  be  used  to  illustrate 
THE  fulness  of  THE  WORK  IN  THIS  RESPECT.  .  .  .  The  chapter 
on  Eczema,  that  universal  and  most  troublesome  ailment,  describes 
in  a  comprehensive  spirit,  and  with  the  gi-eatest  accuracy  of  detail, 
the  various  methods  of  treatment.  Dr.  Anderson  writes  with  the 
authority  of  a  man  who  has  tried  the  remedies  which  he  discusses, 
and  the  information  and  advice  which  he  gives  cannot  fail  to  prove 
extremely  valuable." 

OPINIONS  OF  THE  PRESS. 

"  Professor  M'Call  Anderson  has  produced  a  work  likely  to  prove  very  aockptable  to  the 
busy  practitioner.  The  sections  on  treatment  are  very  full.  For  example,  Eczbma  has  110  pages 
given  to  it,  and  73  of  these  pages  are  devoted  to  treatment."— iajxcet. 

"  Beyond  doubt,  the  most  important  wokk  on  Skin  Diseases  that  has  appeared  in  England 
for  many  years.  .  .  .  Conspicuous  for  the  amount  and  exoellknoe  of  the  olinioal  and 
PKACTICAL  information  which  it  contains." — British  Medical  Journal. 

"  ITie  work  may  be  regarded  as  a  storehouse  of  facts  gathered  and  sifted  by  one  whose 
opinion  is  entitled  to  the  highest  respect,  and  we  have  no  hesitation  in  stating  our  belief  that 
it  has  no  equal  in  this  country." — Edinburgh  Medical  Journal. 

"Essentially  a  useful  Ijook,  clear  and  graphic  in  description,  dogmatic  and  hopeful  on 
questions  of  treatment." — Birmingham  Medical  Review. 
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By  Drs  MEYER  and  FERGUS. 

Now  Ready,  with  Three  Goloured  Plates  and  numerous  Illustrationa. 
Royal  8vo,  Handsome  Cloth,  25s. 

A  PRACTICAL  TREATISE  ON 

DISEASES  OF  THE  EYE. 

By  EDOUARD  MEYEK, 

Prof,  d  I'Ecole  Pratique  de  la  Faculte  de  Me'decine  de  Paru^ 
Chev.  of  the  Leg.  of  Honour,  &c. 


Translated  from  the  Third  French  Edition,  with  Additions  as 
contained  in  the  Fourth  German  Edition, 
By  F.  FERGUS,  M.B.,  Ophthalmic  Surgeon,  Glasgow  Infirmary. 


The  particular  features  that  will  most  commend  Dr  Meyer's  work 
to  English  readers  are — its  conciseness,  its  helpfulness  in  explanation, 
and  the  practicality  of  its  directions.  The  best  proof  of  its  worth 
may,  perhaps,  be  seen  in  the  fact  that  it  has  now  gone  through  three 
French  and  four  German  editions,  and  has  been  translated  into  most 
European  languages — Italian,  Spanish,  Eussian,  and  Polish — and  even 
into  Japanese. 


Opinions  of  the  Press. 

"A  GOOD  TRANSLATION  OP  A  GOOD  BOOK.   ...   A  SOUND  GUIDE  1d  the  diagnosis  and  treatment  ot 

the  various  diseiises  of  the  eye  that  are  likely  to  fall  under  the  notice  of  the  general  Practitioner.  The 
Paper,  Type,  and  Chromo-Lithograplis  are  all  that  could  be  desu'ed.  .  .  .  We  Know  of  no  work  iu  which 
the  DISEASES  and  depokmitiks  of  the  lids  are  more  fully  treated.  Numerous  figures  illustrate  almost 
every  defect  remediable  by  operation." — Practitioner. 

"  A  VEUY  TKUSTWORTHT  GUIDE  in  all  respects.  .  .  .  THOKOUGHLT  PRAOTIOAL.  Excellently  translated, 
and  very  well  got  up.   Type,  Woodcuts,  and  Chromo-Lithographs  are  alike  excellent." — Lancet. 

"  Any  Student  will  find  this  work  of  GREAT  VALUE.  .  .  .  The  chapter  ou  Cataract  is  excellent.  .  .  . 
The  Illustrations  describing  the  various  plastic  operations  are  specially  helpful."— £nt.  Med.  Joamal. 

"An  EXCELLENT  TRANSLATION  of  a  stiinilard  French  Text-Book.  .  .  .  We  can  cordially  recommend 
Dr  Meyer's  work.    It  is  essentially  a  practical  work.    The  Publishers  have  done  their  part  in  the 

TASTEFUL  and  SUBSTANTIAL  MANNKR  CIIAKACTHRIS  CIO  OF  THEIR  MEDICAL  PUBLICATIONS.    Tlie  Type  and 

the  Illustrations  are  in  marked  contrast  to  most  medical  works." — Ophthalmic  Review. 
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In  Large  8vo,  with  Nnmerous  Illustrations,  Handsome  Cloth,  lOs.  Qd. 

THE  STRUCTURE  AND  FUNCTIONS  OF 

THE  BRAIN  AND  SPINAL  CORD. 

BY 

VICTOR  HORSLEY,  B.S.,  F.R.C.S.,  F.R.S., 

Professor  of  Pathology,  University  College ;  Aasistaiit-Surgeou,  University  College  Hospital,  <Sto. 


"  The  portion  treating  of  the  development  of  the  Nervous  System  from  the  simplest  animals 
up  to  man,  everywhere  replete  with  interest.  .  .  .  In  the  last  four  Lectures  we  have  most 
clearly  stated  the  results  of  modern  work.  .  .  .  WE1.L  worth  the  study  of  aU  who  wish  to 
apply  the  lessons  of  recent  physiological  Tesea,rch.."— Edinburgh  Medical  Journal. 

"  We  HEARTILY  COMMEND  the  book  to  all  readers  and  to  all  classes  OP  students  alike, 
as  being  almost  the  only  lucid  account  extant,  embodying  the  latest  researches  and  their 
conclusions." — British  Medical  Journal. 


IN  PREPABATION—BY  THE  SAME  AUTHOR. 

SURGERY  OF  THE  BRAIN. 

By  victor  HORSLEY,  F.RS.,  &c.. 

Assistant  Surgeon,  University  College  Hospital;  Professor  of  Pathology,  University  College,  <!ic.,  &c. 


THE  JOURNAL 

OF 

ANATOMY  &  PHYSIOLOGY: 

NORMAL  AND  PATHOLOGICAL. 

CONDUCTED  BY 

SIR  WILLIAM  TURNER,  M.B.,  LL.D.,  D.O.L.,  F.R.S., 

Prof,  of  Anatomy  in  the  University  of  Edinburgh ; 

ALEXANDER  MAOALISTER,  M.A.,  M.D.,  F.R.S., 

Prnf.  of  Anatomy  in  the  University  of  Cambridge  ; 

D.  J.  CUNNINGHAM,  M.D.,  F.R.C.ti.,  F.R.S., 

Prof,  of  Anatomy  and  Surgery,  Trinity  College,  Dublin ; 
AND 

J.  G.  M'KENDRIOK,  M.D..  F.R.S., 

Prof,  of  the  Institutes  of  Medicine  in  the  University  of  Glasgow. 


Published  Quarterly,  Price  6«.      Annual  Subscription,  20s.;   Post  Free,  21«. 
Subscriptions  payable  in  advance. 

Messrs.  Griffin  will  be  glad  to  receive  at  their  ofiBce  Names  of  Subscribers  to 
the  Journal. 
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By  W.  SEVAN  LEWIS. 
A     TEXT-BOOK  OF 

MENTAL  DISEASES: 

Having  Special  Reference  to  the  Pathological 
Aspects  of  Insanity. 

BY 

W.  BEVAN  LEWIS,  L.E.O.P.  Lond.,  M.R.O.S.  Eng., 

Medical  Director  of  tlie  West  Riding  Asylum,  Waliefield. 

SECOND  EDI  I  ION.     Thoroughly  Revised  throughout  and  Enlarged.     In  Large  8uo, 
with  Lithographic  Plates  and  Illustrations  in  the  Text.    Handsome  Cloth.  30s. 


OPINIONS    OF    THE  PRESS. 

"Will  take  the  highest  KANKjas  a  Text-Book  of  Mental  Disea.ses."—  British  Medical 
Journal. 

"  Without  doubt  the  best  book  in  English  of  its  kind.  .  .  .  The  chapter  on  Epileptic 
Insanity  and  that  on  the  Pathology  of  Insanity  are  perfect,  and  show  a  power  of  work  and 
originality  of  thought  which  are  admrrable. " — Journal  of  Mental  Science. 

"  The  work,  all  through,  is  the  outcome  of  original  observation  and  research." — Mind. 

"  A  SPLENDID  ADDITION  to  the  literature  of  mental  diseases.  .  .  .  The  anatomical  and 
histological  section  is  admirably  done.  .  .  .  The  clinical  section  is  concise  and  tersely 
written.  It  is,  however,  to  the  pathological  section  that  the  work  owes  its  chief  merit.  As  a 
standard  work  on  the  pathology  of  mental  diseases  this  work  should  occupy  a  prominent 
place  in  the  library  of  every  alienist  physician." — Dublin  Medical  Journal. 

"  Affords  a  fulness  of  information  which  it  would  be  difficult  to  find  in  any  other  treatise 
in  the  English  language." — Edin.  Afcdical  Journal. 

"  We  record  our  conviction  that  the  book  is  the  best  and  most  complete  treatise  upon  the 
pathological  aspect  of  the  subject  with  which  we  are  familiar.  .  .  .  An  absolutely 
INDISPENSABLE  addition  to  every  alienist's  and  neurologist's  library." —  The  Alienist  and 
Neurologist. 

"  It  would  be  quite  impossible  to  say  too  much  in  praise  of  the  illustrations."— .4 OT«nca» 
Journal  of  Insanity. 

"The  Section  on  Pathological  Anatomy  is  UNRIVALLED  in  English  literature."— 5«Z/<<in 
de  la  Soc.  Mid.  Mentale  de  Belgique. 
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Large  8uo,  Handsome  Cloth,  16s. 

LUNATIC  ASYLUMS 

THEIR   ORQANISATION   AND   M AN AQK M BNT. 

By  CHARLES  MBRCIER,  M.B., 

Late  Senior  AssislaiU- Medical  Officer  at  Leavesden  Asylum,  and  at  the  City  of  London  Asylum. 


"■Will  give  a  much-ueeded  impetds  to  the  study  of  Asylum  Patieiit3."-Siasf/0!0  Medical  Journal. 

PART  I  HOUSING.— General  Principles:  Sanitary  Conditions— Superviaion— 
Treatment  and  Grouping- Precautions-Size ;  Cost;  Equipment ;  Accessibility.  General 
Arrangements:  General  Construction  ;  Walls;  Floors  ;  Windows  ;  Blinds;  Locks -Heating; 
Owen  Fires;  Hot  Coils  in  the  Wards;  Hot  Coils  outside  the  Ward  ;  The  Fu-e-places;  Fire- 
cniards-Lighting;  Gas  Meters-Water;  The  Softening  of  Water;  Water  Meters  Wards  and 
Ward  Offices:  (a)  The  Day  Rooms-Furniture;  Floor  Covering;  Curtains;  Tables;  beats; 
Screens;  Bookcase;  Newspaper  Stand;  Letter-Box;  Piano ;  Decorations;  Flowers  and  Plants 
Medicine  and  other  Cupboards-(6)  Dormitories -Beds ;  Woven  Wire  Mattresses :  Bed  Feet 
Special  Forms  of  Bedstead;  Mattresses;  Pillows;  Blankets;  Quilts;  Chamber  Utensils; 
Mirrors-  Brushes  and  Combs;  Lockers;  Screens— Supervision  Dormitories-bmgle  Kooma; 
Shutters;  Ventilation  and  Lighting-Padded  Eooms-Bath  Rooms  and  Baths— Urinals— 
Water-Closets;  Position;  Floor  and  Walls;  Forma;  Water  Waste  Preventers -Lavatories; 
Basins;  Towels— ScuUeries-Slop  and  Brush  Closets-Boot  Rooms— Soiled  Linen  Closets- 
Coal  Stores— Ward  Stores.  The  Dining  and  Recreation  Halls,  Chapel,  &c:  Recreation  Hall; 
Heating:  Ventilation— The  Chapel— Receiving  Room -Visiting  Room.  Communication: 
Passages-  Staircases.  Administrative  Portion:  The  Kitchen— ScuUery-Laundry— Wash 
House-  Drying  Room;  Ironing  Room;  Foul  Laundry;  Boiler  House— Stores— Workshops— 
OfiBces-  Superintendent's;  Assistant  Medical  Officer's;  Other  Officers';  Library;  Dispensary; 
Mortuary  -  Photographic  Studio.  Accommodation  for  the  Staff :  For  the  Medical  bupenn- 
tendent— For  Attendants— For  Assistant  Medical  Officers.  Airing  Courts  :  Plants— Seats,  &c. 

PART  II    FOOD  AND  CLOTHINa.— Food:  Character  of  Food— Beverages- 
Dietaries.    Testing:  Meat;  Salt  Meat;  Flour;  Bread;  Butter;  Milk;  Cheese;  Sugar;  Tea 
CofiEee;  Cocoa ;  Vinegar ;  Pepper;  Mustard;  Salt;  Beer;  Tinned  Provisions ;  Rice;  Peas  and 
Beans;  Potatoes.     Storing  and  Keeping:  Meat;  Tea;  Coffee;  Cocoa;  Mustard;  Pepper 
and  Spices;  Tinned  Goods;  Milk;  Butter;  Cheese;  Potatoes.    Serving:  Mode  of-Table 
Furniture— Extra  Diets.    Clothing  :  Women's  Clothing ;  Men's  Clothing. 

PART  III.  OCCUPATION  AND  AMUSEMENT.— Occupation:  Induce- 
ment to  Work— Difficulty  from  want  of  Intelligence— Dangers— From  Use  of  Tools  ;  From 
Relaxation  of  Supervision;  To  Security;  To  Health;  From  Min^Hng  of  the  Sexes.  Amuse- 
ments :  in  the  Wards— in  the  Airing  Courts;  Quoits;  Bowls;  Lawn-Tennis;  bkittles;  Bad- 
minton; Rackets ;  Fives ;  Croquet;  Golf;  Cricket;  Football;  Grounds  ;  Other  Open- Air  Amuse- 
ments ;  Races,  &c  — Recreations  in  the  Recreation  Hall ;  Dances ;  Theatricals  ;  Concerts. 

PART  IV.  DETENTION  AND  CARE. —Detention :  Meaning  of  Term; 
Limitation  of  Restraint.  Care  :  Suicide  ;  Suicidal  Tendency  in  the  First  Degree— Suicides  in 
the  Second  Degree— Suicides  in  the  Third  Degree— Treatment  of  the  First  Degree— Treatment 
of  the  Third  Degree— Supervision— Precautions  ;  Razors  ;  Knives  and  Scissors  ;  Broken  Glass 
and  Crockery;  Home-Made  Knives ;  Points  of  Suspension ;  Me.ms  of  Suspension ;  Fire;  Water. 
Violence  :  Provocations  and  Inducements— Aggressive  Restraint— Closeness  of  Aggregation — 
Insane  Peculiarities- Treatment  of  Violent  Patients— Dispersion— Removal  of  Causes— Change 
of  Surroundings- Forewarnings  of  Violence— Mode  of  Assault- Assaults  with  Weapons- 
Precautions  as  to  Weapons— Management  of  Patients  when  Violent — Pretended  Violence. 
Accident:  Causes  of  Accidents— Falls— Epileptic  Fits— Warnings  of  Pits— Amplitude  of 
Warning— Direction  of  Fall— Labour  of  Epileptics— Various  Precautions  for  Epileptics— Falls 
from  Defective  Footgear— from  Feebleness— from  Jostling— from  Obstacles— from  Defects  in 
Flooring— Suffocation  ;  Impaction  of  Food  in  the  Throat— Precautions— Inhalation  of  Food 
into  the  Windpipe— Epileptics  at  Night— Scalding— Fire— Precautions  in  Construction— Pre- 
cautions in  Management— Provisions  for  the  Safety  of  Patients— Locks  of  Single  Rooms — 
Removal  of  Patients  should  be  Practised— Fire -Extinguishing  Apparatus.  Cleanliness: 
Bathing — Dirty  Habits — Causes ;  Treatment ;  Neatness  of  Apparel. 

P  ART  V.  T  HE  ST  AFP.— Responsibility— Treatment  according  to  Deserts ;  Awards 
to  .Merit;  Awards  to  Faulty  Conduct ;  Amount  of  Puni.shment;  Punishment  should  be  Prompt 
Punishment  should  fit  the  Crime ;  Who  should  Punish ;  Reward  and  Punishment  both  necessary 
— Supervisicm  ;  Inspection  ;  Surprise  Visits— Reports.  The  Chaplain :  The  Library— Re- 
pairing Books— Torn  Pages  :  Loose  Pages  ;  Back  half  off  ;  Back  wholly  gone  ;  Covers  Torn  ; 
Re-sewing- Other  Duties.  The  Superintendent:  Supremacy— Character— Duties— Medical 
Duties.  Statutory  Duties  :  Duties  attending  the  Reception  of  Patients— Original  Reception 
—Private  Patient— Reception  on  Judicial  Order  on  Petition  ;  The  Order  ;  The  Certificates. 
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By  Drs.  OBERSTEINER  and  HILL. 

CENTRAL  NERVOUS  ORGANS: 

A  GUIDE  TO  THE  STUDY  OF  THEIR  STRUCTURE  IN 
HEALTH  AND  DISEASE. 

By  professor  H.  OBERSTEINER, 

University  ol'  Vienna, 
TUANSLATJiD,    WITH  ANNOTATIONS  AND  ADDITIONS, 

By  ALEX   HILL,  M.A.,  M.D., 

Vice-Chanoellor  of  tlie  University  of  Cambridge;  Masier  of  Downing  College. 

SECOND  EDITION,   REVISED  AND  RE-WRITTEN. 

Willi  all  the  Original  Illustrations, 

"  Dr.  Hill  has  enricbed  the  work  with  mauy  notes  of  his  own.  ...  Dr.  Hill's  transla- 
tion is  most  accurate,  the  English  is  excellent,  and  the  book  is  very  readable.  .  .  .  Dr. 
Obersteiner's  work  is  admirable.  He  lias  a  marvellous  power  of  marshalling  together  a  large 
number  of  facts,  aU  bearing  on  an  extremely  intricate  subject,  into  a  liarmonious,  clear, 
consecutive  whole.    .    .    .    Invaluable  as  a,  text-hook."— British  Medical  Journal. 

"  The  FULLEST  and  most  accukate  exposition  now  attainable  of  the  results  of  anatomical 
inquiry.  The  Tran8lati(jn  is  done  by  one  who  is  himself  a  Master  of  Anatomy,  able  not  only 
to  follow  his  author,  but  also  to  supplement  him  with  the  results  of  independent  research. 
Dr.  Hill's  additions  add  materially  to  the  value  of  the  original.  The  work  is  specially  com- 
mended to  aU  students  of  mental  science.  .  .  .  The  illustrative  figures  are  of  particular 
excellence  and  admirably  instructive." — Mind. 

[Ready  immediately. 

By  Prof.  A.  C.  HADDON. 
AN    INTRODUCTION  TO 

THE   STUDY  OF  EMBRYOLOGY. 

By  ALFRED   0.  HADDON,  M.A.,  M;.E.I,A., 

Professor  of  Zoology,  Royal  College  of  Science,  Dublin. 

In  Large  8uo,  with  190  Illustrations    Handsome  Cloth,  18s. 

OPINIONS   OF   THE  PHESS. 

"Well  and  clearly  wbixten.  .  .  .  Many  important  discoveries  or  theories  are 
described,  which  are  necessarily  absent  from  Balfour's  work. " — Nature, 

"Dr.  Haddon  has  written  the  best  of  the  three  modern  English  works  on  the  subject." — 
Dublin  Medical  Journal. 


ESSAYS  IN  HEART  AND  LUNG  DISEASES. 

By  ARTHUR  POXWELL,  M.A,,  M.D.Cantab,,  F.KO.P.Lond., 

Physician  to  the  Queen's  Hospit.il,  Binningliam. 

General  Contents.— On  Dyspnoja— Expectokation  in  Phthisis— On  Catarrh  (A. 
Acute  Pneumonia  in  Children  ;  B.  Acute  Laryugitis  in  Children  ;  C.  Acute  Primary  Peri- 
tonitis ;  D.  Catarrhus)— On  Climate  (A.  the  Davos  and  Eugadiue  Valleys;  B.  Arosa,  a 
Hamlet  in  the  Orisons  ;  C.  The  Climatic  Treatment  of  Tubercular  Phthisis)— Non-TuBER- 
ctJLAR  Pulmonary  Cavities— The  Curabiliiy  and  Prognosis  of  Phthisis— The 
Vascular  System  in  Anemic  ]  »ebility— Arterial  High  Tension— Congestion  of  the 
LtiNGS— On  H^mopt'ysis— The  Antiseptic  Treatment  of  Tubercular  Phthisis. 
With  Diagrams,  Demy  8vo,  472  pp.     12s.  6d. 

"These  ADUIBABLE  Essays."— i?n«.  Med.  Jmirn. 
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Second  Edition.    In  Large  8vo,  Handsome  Cloth.  21s. 

FORENSIC  MEDICINE 

AND 

TOXICOLOGY. 

jfor  tbe  "Use  of  practitioners  anb  Stubents. 

BY 

J.  DIXON  MANN,  M.D.,  F.RC.P., 

Professor  of  Medical  Jurisprudence  iind  Toxicolopty  in  Owens  College,  Mancliestei-;  Examiner  in 
Forenflio  Medicine  in  the  University  of  London,  and  in  the  Victoria  Oniyersity ; 
Physician  to  the  Salford  Boyal  Hospital. 

Second  Edition,  thoroughly  Revised  throughout  and  Enlarged. 

Part  I. — Forensic  Medicine.  Part  II. — Insanity  in  its  Medico-legal 
Bearings.    Part  III. — Toxicology. 

Dublin  Medical  Journal.—  ''  By  far  the  most  bbliable,  most  scientific,  and  most  mopern  book  on  Medical 
Jurisprudence  with  which  we  are  acquainted." 

The  Zow /OKrna^—"  This  new  work  will  be  of  value  to  all  those  who  as  medical  men  or  lawyers  are 
engaged  in  cases  where  the  testimony  of  medical  experts  forms  a  part  of  the  evidence.  .  .  .  .\  most 
USEFUL  work  of  reference." 

Medical  Press. — "  This  excellent  text-book  cannot  fail  to  be  a  success;  it  gives  all  a  student  i-equires 
for  examination,  and  all  that  is  necessary  for  the  practitioner." 


In  Large  8vo,  Haivcisome  Cloth.  25s. 

A  THEMISE  OH  RUPTllHES. 


BY 

JONATHAN  F.  0.  H.  MACREADY,  F.R.C.S., 

Surgeon  to  the  Great  Northern  Central  Hospital;  to  the  City  of  London  Hospital  for  Diseases  of  the 
Ohest,  Victoria  Park;  to  the  Cheyne  Hospital  for  Sick  and  Incurable  Children; 
and  to  the  City  of  London  Truss  Society. 


With  Twenty-four  Lithographed  Plates  and  Illustrations  in  the  Text. 


Lanat.—''  A  mink  or  wealth  to  those  who  will  study  it— a  great  storehouse  of  facts." 

Edinburgh  Medical  Jmtrnal. — "Certainly  by  far  the  most  complete  and  autiiobitativk  work  on  the 
subject  with  which  we  are  acquainted.  The  text  is  clear  and  concise,  the  numerous  illustrations  are 
KBPEODnoTioNs  FBOM  pHoTooRAPHs  from  nature;  the  author's  atatemonts  are  founded  on  an  unique  sxperi 
bhce,  which  is  freely  drawn  upon." 

Dublin  Journal  of  Mtdical  Science.— This  really  is  a  oomplbtb  monoobaph  on  the  subject." 
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By  W.   THORBURN,  F.R.C.S.  Eng. 
A  CONTRIBUTION  TO  THE  STUDY  OF 

THE  SURGERY  OF  THE  SPINAL  CORD. 

By  WILLIAM  THORBURN,  B.S.,  B.Sc,  M.D.  Load.,  F.R.C.S.  Eng., 

Assistant  Surgeon  to  the  Manchester  Royal  InBrmary. 
In  Large  8vo,  with  Illustrations  and  Tables.    Handsome  Cloth,  12s.  6d. 

"  We  congratulate  Dr.  Thorburn  on  his  masterly  monograph." — Saturday  Review. 

"A  MOST  VALUABLE  CONTRIBUTION  to  the  literature  of  a  field  of  surgery  which,  although  but 
recently  brought  under  cultivation,  is  already  yielding  such  brilliant  results." — Birminykam  Medical 
Review. 

"  Really  the  FULLEST  RECORD  we  have  of  Spinal  Surgery.  .  .  .  The  work  marks  an  important 
advance  in  modem  Surgery." 

"  A  most  THOROUGH  and  EXHAUSTIVE  Work  on  Spinal  Surgery." — Bristol  Medical  Journal. 

"A  MOST  VALUABLE  Contribution  both  to  Physiology  and  Surgery, "—Ophthalmic  Review. 

"  A  TERY  Valuable  contribucinn  to  practical  neurology.  .  .  .  This  book  is  an  excellent,  clear, 
concise  monograph."— P/uiadeipAia  Therapeutic  Gazette. 


By  H.  W.  PAGE.  F.R.C.S. 

RAILWAY  INJURIES: 

With  Special  Reference  to  tliose  of  the  Back  and  Nervous  System,  in 
their  l\/ledico- Legal  and  Clinical  Aspects. 

By  HERBERT  W.  PAGE,  M.A.,  M.G.  (Cantab),  F.R.C.S.  (Eng.), 

Surgeon  to  St.  Mary's  Hospital,  Dean,  St.  Mary's  Hospital  Medical  School,  Ac. 
In  Large  8vo.    Handsome  Cloth,  6s. 

"  A  work  invaluable  to  those  who  have  many  railway  cases  under  their  care  pending  liti- 
pation.  ...  A  book  which  every  lawyer  as  well  as  doctor  should  have  on  his  shelves."— .Bn«sA 
MedicalJournal.  ,     ,.  ,  ,  ,j  .  n 

"  Deserves  the  most  careful  study.  ...  A  book  which  every  medical  man  would  do  w«ll  to 
read  before  he  presents  himself  for  examination  and  cross-examination  in  the  witness-box  on  a  railway 
case."— Dublin  Med.  Journal. 

"  This  book  will  undoubtedly  be  of  great  use  to  Lawyers."— iaw  Times. 


By  J.  KNOWSLEY  THORNTON,  M.B.,  M.C. 

THE  SURGERY  OF  THE  KIDNEYS, 

Being  the  Harveian  Lectures,  1889. 
By  J.   KNOWSLEY  THORNTON,  M.B.,  M.C, 

Surgeon  to  the  Samaritan  Free  Hospital,  &c. 

In  Demy  Svo,  with  Illustrations.    Handsome  Cloth,  5s. 

"  The  name  and  experience  of  the  author  confer  on  the  Lectures  the  stamp  of  authority  ."-Srt<isA 

^''"'fliefe  Ucu'.res  are  an  exposition  by  the  hand  of  an  kxpert  of.  what  is  known  and  has  been  done 
UD  to  the  nreseiit  \n  the  ^nraery  oU\\e  Knhwyi.' —Edinburgh  Medical  Jounial. 

"^"ThlC  will  neces^^^^  widely  read,  and  will  have  an  important  influence  on  the  progress 
of  th'is  domain  of  Snvgery."— University  Medical  Magazine. 
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Second  Revised  and  Enlabged  Edition.     With  Illustrations  in  the  Text,  and 
Thirty-Seven  Plates.    Large  8vo.    Handsome  Cloth,  30s. 

SEWAGE  DISPOSAL  WORKS: 

A  GUIDE  TO  THE 

Construction  of  Works  for  the  Prevention  of  the  Pollution  by  Sewage 

of  Rivers  and  Estuaries. 

BY 

W.  SANTO  CflIMP,  Mem.  Inst.  C.E.,  F.G.S., 

Late  Assistant-Engineer  to  the  London  Oouuty  Oounoll. 
SECOND     EDITION.  REVISED     AND  ENLARGED. 


PART  I. — Introductory. 


Introduction. 

Details  of  River  Pollutions  and  Recom- 
mendations of  Various  Commissions. 

Hourly  and  Daily  Flow  of  Sewage. 

The  i^ail  System  as  Alfecting  Sewage. 

The  Separation  of  Rain-water  from  the 
Sewage  Proper. 


Settling  Tanks. 
Chemical  Processes. 
The  Disposal  of  Sewage-sludge. 
The  Preparation  of  Land  for  Sewage  Dis- 
posal. 

Table  of  Sewage  Farm  Management. 


PART  II. — Sewage  Disposal  Works  in  Operation— Their 
Construction,  Maintenance,  and  Cost. 

Illustrated  hy  Plates  showing  the  General  Plan  and  Arrangement  adopted 

in  each  District. 


London. 

Doncaster  Irrigation  Farm. 

Beddington  Irrigation  Farm,  Borough  of 
Croydon. 

Bedford  Sev/age  Farm  Irrigation. 

Dewsbury  and  Hitchin  Intermittent  Fil- 
tration. 

Merton,  Croydon  Rural  Sanitary  Authority. 
Rochester,  Kent,  and  Swan  wick,  Derby- 
shire. 

The  Ealing  Sewage  Works. 
Chiswick. 

Kingston-on-Thame.s,  A.B.  C.  Process. 
Salford  Sewage  Works. 
Bradford,  Precipitation. 


New  Maiden,  Chemical  Treatment  and 

Small  Filters. 
Friern  Barnet. 

Acton,  Ferozone  and  Polarite  Process. 
Ilford,  Chadwell,  and  Dagenham  Sewage 

Disposal  Works. 
Coventry. 
Wimbledon. 
Birmingham. 
Margate. 
Portsmouth. 
Berlin. 

Sewage  Precipitation  Works,  Dortmund 

(Germany). 
Treatment  of  Sewage  by  Electrolysis. 


"  All  persons  interested  in  Sanitary  Science  owe  a  debt  of  gratitude  to  Mr.  Crimp.  .  .  . 
His  work  will  be  especially  useful  to  Sanitary  Authorities  and  their  advisers  .  .  . 
EMINENTLY  PRACTICAL  AND  USEFUL  .  .  .  gives  plans  and  descriptions  of  many  of  thb 
most  important  sewage  works  of  England  .  .  .  with  very  valuable  information  as  to 
the  cost  of  construction  and  working  of  each.  .  .  .  The  carefully-prepared  drawings 
permit  of  an  easy  comparison  between  the  different  systems." — Lancet. 

"  Probably  the  best  and  most  complete  treatise  on  the  subject  which  has  appeared  in 
our  language.  .  .  .  Will  prove  of  the  greatest  use  to  all  who  have  the  problem  of  Sewage 
Disposal  to  face.  .  .  .  The  general  construction,  drawings,  and  ty^a  are  all  excellent.  "— 
Edinburgh  Medical  Journal. 
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Griffin's   Poeket-Book  Series. 

By   R.   S.  AITCHISON. 

THIRD  EDITION,  REVISED,  ENLARGED,  AND  BROUGHT  THOROUGHLY  UP-TO-DATE. 
Pocket-Size,  Elegantly  bound  in  Leather,  Rounded  edges,  8s.  6d. 

A  MEDICAL  HANDBOOK 

jfor  tbe  use  of  ipractmoners  an&  Students. 

BY 

R.  S.   AITCHISON,  M.B.  (Edin.),  F.R.C.P.E., 

Physician,  New  Town  Dispensary,  Edinburgh;  Visiting  Physician,  St.  Cutlibert's  Hospital, 

Edinburgh,  &c.,  &c. 

WITH    NUMEROUS  ILLUSTRATIONS. 

General  Contents.— Introduction — Diagnosis,  Case-Taking,  &c. — Diseases  of  the 
Circulatory  System— Diseases  of  tbe  Respiratory  System— The  Urine -Diseases  of  the 
Urinary  System— Diseases  of  the  Digestive  System— Diseases  of  the  Nervous  System- 
Diseases  of  the  Hfemopoietic  System — Constitutional  and  General  Diseases — Fevers  and 
Miasmat  c  Diseases— General  Data,  Rules,  and  Tables  useful  for  Reference  —  Post- 
mortem Examination—  Rules  for  Prescribing — Prescriptions. 

"  Such  a  work  as  this  is  renlly  nkchsbart  for  the  busy  practitioner.  The  fiekl  of  medicine  is  so  wide  that  even 
tlie  best  informed  may  at  the  moment  miss  the  salient  points  iu  diagnosis  ...  lie  needs  to  refresh  and  revise 
his  knowledge,  and  to  focus  his  mind  on  those  things  which  are  essential.  We  can  speak  hiohlt  of  Dr.  Altchisons 
Handbook.  .  .  .  Honestly  Execdted.  No  mere  compilation,  tlie  scientific  spirit  and  standard  maintained 
throughout  put  it  on  a  liiglier  plane.  .  .  .  Excellently  got  up,  handy  and  portable,  and  well  adapted  for  ekadt 
EEPERENCE.  — Lancet. 

"  As  a  means  of  ready  reference,  most  completk.  The  busy  practitioner  will  often  turn  to  its  pages."— ./oiim. 
o/the  Amei-ican  Med.  A^ssociatioji. 


By  MM.  CAIRD  and  CATHCART. 

TENTH  EDITION.     Pocket-Size,  Elegantly  bound  in  Leather. 
With  Numerous  Illustrations.     8s.  6d. 

A  SURGICAL  HANDBOOK, 

For  Practitioners,  Students,  House-Surgeons,  and  Dressers. 

BY 

F.  M.  CAIRD,  M.B.,  F.R.O.S.,  &  C.  W.  OATHOART,  M.B.,  F.R.O.S., 

Assistant-Surgeons,  Royal  Infirmary,  Edinburgh. 


General  Contents.  —  Case-Taking  —  Treatment  of  Patients  before  and  after 
Operation  —  Anesthetics:  General  and  Local  —  Antiseptics  and  Wound-Treatment- 
Arrest  of  Haemorrhage — Shock  and  Wound -Fever- Emergency  Cases— Tracheotomy : 
Minor  Surgical  Operations — Bandaging — Fractures  -  Dislocations,  Sprains,  and  Bruises — 
Extemporary  Appliances  and  Civil  Ambulance  Work  —Massage— Surgical  Applications 
of  Electricity— Joint-Fixation  and  Fixed  Apparatus — The  Urine- The  Syphon  and  its 
Uses — Trusses  and  Artificial  Limbs  —  Plaster-Casting — Post-Mortem  Examination  — 
Appendix  :  Various  Useful  Hints,  Suggestions,  and  Recipes. 

"Thoroughly  piiactical  and  trustworthy,  well  up  to  date,  clear,  aoodbatk,  and  sncciNOT.  The 
book  is  handy,  and  very  well  gut  up." — Lancet. 

"  Admirably  arranged.  The  best  pra'  tical  little  work  we  have  seen.  The  matter  is  as  good  as  the 
manner." — Edinbiit  git  Medical  .fournal. 

"Will  prove  of  real  service  to  tho  Practitioner  who  wants  a  useful  va<le  mecuin."—Driluh  Medical  Journal. 

"Fulfils  ailmiriibly  the  objects  with  which  it  has  been  written.  '— (//a.«j/ow  Medical  Journal. 

"  This  excellent  littlh  work.  Clear,  concise,  ami  very  readable.  Uives  attention  to  important 
details  often  omitted,  but  absoluthly  necussarv  to  sucoksb."— /l(Acnas«7?i. 

"A  dainty  volume." — Manchester  Medical  C/iroiiicle 
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Griffin's    Poeket-Book  Series. 

By   Drs.   PORTER    and  GODWIN. 

FOURTH  EDITION,  Revised  and  Enlarged.    Leather,  Rounded  Edges,  with 
128  Illustrations  and  Folding-plate.    8s.  6d. 

THE  SURGEON'S  POCKET-BOOK. 

Specially  aOapteb  to  tbe  ipubUc  /[ftebfcal  Services. 

By  Surgeon-Major  J.  H.  PORTEE. 

REVISED   AND   IN  GREAT    PART  RKWRITTEN 

By   Brigade-Surgeon    C.    H.    Y.  GODWIN, 

Late  Professor  of  Military  Surgery  in  tlie  Army  Meiiical  Seliool. 

"  Every  Medical  Officer  is  recommended  to  have  the  '  Surgeon's  Pocket-Book,'  by  Surgeon- 
Major  Porter,  accessible  to  refresh  his  memory  and  fortify  his  judgment." — Pricis  of  Fields 
Service  Medical  Arranyemenis  for  Afghan  War. 

"  The  present  editor— Brigade-Surgeon  Godwin— has  introduced  so  much  that  is  new  and 
practical,  that  we  can  recommend  this  'Surgeon's  Pocket-Book'  as  an  invaluable  guide  to 
aU  engaged,  or  likely  to  be  engaged,  in  Field  Medical  Service." — Lancet. 

"A  complete  vade  mecum  to  guide  the  military  surgeon  in  the  f^e\&.'^— British  Medical 
Journal. 


SECOND  EDITION.    Thoroughly  Revised  and  Partly  Re-written    Pocket  Size. 

Leather.    With  Illustrations. 

HYGIENE  (A  Hand-book  of). 

BY 

SURGEON-MAJOR  A.  M.  DAVIES,  D.P.H.Camb., 

Late  Assistant-Professor  of  Hygiene,  Army  Medical  School. 

General  Contents. — Air  and  Ventilation- Watei-  and  Water  Supply— Food  and 
Dieting — Removal  and  Disposal  of  Sewage — Habitations — Personal  Hygiene— Soils  and 
Sites  -  Climate  and  Meteorology— Causation  and  Prevention  of  Disease — Disinfection. 


"This  ADMIEABLE  HANDBOOK  .  .  .  gives  FULL  information  compressed  into  the 
smallest  possible  bulk. " — JiJdin.  Med.  Journal. 

"The  elegant  dress  of  the  little  volume  before  us  is  but  the  outer  covering  of  a  truly 
RICH  KERNEL,  and  justly  merits  the  praise  it  spontaneously  calls  forth.  Attractive  to  the 
eye,  Surgeon-Major  Davies'  volume  is  equally  attractive  to  the  mind.  Students  will  find 
that  its  590  pages  comprise  all  information  necessary.  Compact,  handy,  comphbhensivb, 
it  certainly  merits  a  high  place  among  the  text-books  of  the  da.y.''—Sanitarii  Record. 

"  We  are  glad  to  welcome  Surgeon-Major  Davies'  book  ...  he  has  had  ample  oppor- 
tunity to  make  himself  A  master  of  thu  science,  and  he  has  a  right  to  speak.  .  .  . 
Wonderfully  well  up  to  date,  well  and  clearly  written,  jileasant  to  read."-  T/ic  Lancet. 

"Really  an  admirable  book.  ...  A  most  handy  work  of  iiefkuenck  full  of 
information." — The  H on/,itnl. 

"A  singularly  compact  and  elegant  volume  .  .  .  contains  an  admirable  prrcis  of 
everything  relating  to  Hygiene  clearly  and  logically  arranged  and  easy  of  reference. 
Likely,  we  think,  to  be  the  favourite  text-book."— PM6/iC  IJeuUh. 
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Griffin's  Poeket-Book  Series. 

TWO  IMPORTANT  ADDITIONAL  VOLUMES. 

Now  Ready.     Leather.     With  Rounded  Edges  for  the  Pocket. 
With  Illustrations.    10s.  6c?. 

THE  DISEASES  OF  CHILDREN, 

A  CLINICAL  HANDBOOK. 

By  GEO.   ELDER,   M.D.,   F.R.C.R(Ed.),  and 
J.  S.  FOWLER,  M.D.,  F.R.aP.(ED.), 

Clinical  Tutors,  Hoyal  Infirmary,  Edinburgh;  Physicians  for  Out-patientB,  Leith. 

General  Contents.— Anatomy— Physiology— Feeding  in  Infancy  and  in  Child- 
hood —  General  Taerapeutica  —  Diagnosis  ;  Method  of  Examination  ;  Anamnesis  — 
General  Examination  ;  Temperature  ;  Examination  of  the  Skin— Alimentary  and 
Haemopoietic  Systems— Circulatory  and  Respiratory  and  Urinary  Systems — Nervous 
and  Locomotoiy  Systems  —  Diseases  of  the  Newly-Born — General  Constitutional 
Diseases — Diseases  of  the  Alimentary  System — Of  the  Haemopoietic  System— Of  the 
Circulatory  System— Of  the  Respiratory  System — Of  the  Urinary  System— Of  the 
Nervous  System,  Functional— Of  the  Nervous  System,  Organic— Acute  Infectious 
Diseases — Index. 

"Well  adapted  to  its  purpose.  For  a  Student's  bed-side  guide  it  may  be  cordially  recom- 
mended."— Edinburgh  Medical  Journal. 

"The  Authors  are  to  be  congratulated  on  the  large  amount  of  information  which  they  have 
compressed  into  a  small  space.   Concise,  .  .  .  accurate,  .  .  .  convenient."— r/ic  PractiJioner. 

"  The  book  deserves  a  wide  circulation.  We  recommend  it  as  a  THOROUOHLr  trustworthy 
WE." Scottish    edical  and  Surgical  Journal. 


J usT  Out.    Pocket-size,  Leather,  with  Illustrations  (some  in  Colours).    10s.  6d. 

OUTLINES  OF  BACTERIOLOGY, 

A  PRACTICAL  HANDBOOK  FOR  STUDENTS. 

On    the     Ba,8is     of    tine     PRECIS     D  E  IMCXCROBIE: 

(Ouvrage  couronne  par  la  Faculte  de  Mddecine  de  Paris). 

By  Dr.  L.  H.  THOINOT,      and  E.  J.  MASSELIN, 

Profe.sseur  agr^g^  a  la  Faculte'.   M^decin  M^deoin  Veterin»ire. 

des  Hopitaux. 

Translated  aud  adapted  for  English  Use,  with  Additions, 
By   WM.   ST.   CLAIR   SYMMERS,  M.B.(Aberd.), 

Professor  of  Pathology  anri  Bacteriology,  Govt.  Medical  School,  Cairo;  late  Assistant  Bacteriologist,  British 
Institute  of  Preventive  Medicine,  London;  Pathologist,  Lancashire  County  Asylum, 
Prestwick;  aud  Pathologist,  General  Hospital,  Birmingham,  Ac,  Ac. 

Contents.— I.  Glass  Apparatus.  II.  Preparation  and  Sterilization  —  Culture 
Media.  III.  Autoclave  and  Incubator.  IV.  Experiments  with  Living  Animals. 
V.  VI.  General  Culture  Methods.  VII.  Colouring  and  Staining.  VIII.  Microscopic 
Examination.  Part  II. — I.  Diseases  Common  to  Man  and  Lower  Animals.  II. 
Diseases  Special  to  certain  Higher  Animals.    III.  Microbic  Diseases  Peculiar  to  Man. 
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Thikd  Edition.    With  Numerous  Ilhistrations.  5s. 
AN  INTRODUCTION  TO  THE  STUDY  OF 

n^vdl  I W I  IF"  . 

FoF  the  Use  of  Young-  Ppactitioners,  Students,  and  Midwives. 
By  ARCHIBALD  DONALD,  M.A.,  M.D.,  C.M.Edin., 

Obstetric  Physitiun  to  the  Manchester  Royal  Inflrmary;  Hon.  Surgeon  to  St.  Maiy's  Hospital 

for  Women,  Mancliester. 

Brilish  Oyncecological  /ourwaZ-—"  Highly  creditable  to  the  author,  and  should  prove 
of  GREAT  VALUE  to  Midwifery  Students  and  Junior  Practitioners." 

Sheffield  Medical  Journal.— "  As  introduction  to  the  study  of  Midwifery,  no  better 
BOOK  could  be  placed  in  the  hands  of  the  Student." 


Third  Edition.    In  Crown  8vo,  with  Illustrations.    7s.  Qd. 
OUTLINES     O  F 

THE  DISEASES  OF  WOMEN. 

A   CONCISE   HANDBOOK   FOR  STUDENTS. 

By  JOHN  PHILLIPS,  M.A.,  M.D.,  F.KO.P., 

Physicim,  British  Lying-in  Hospital;  Assist.  Obst.  Physiciiin,  King's  College  Hospital; 
Fell,  and  Mem.  Bd.  for  Exam,  of  Mirtwiyes,  Obstet.  Society;  Examiner  in 
Midwifery,  University  of  Glasgow,  &o.,  &c. 

*^*  Dr.  Phillips'  work  is  essentially  practical  in  its  nature,  and  will  be  found 
invaluable  to  the  student  and  young  practitioner. 

"  Contains  a  great  deal  op  information  in  a  very  condensed  form.  .  .  .  The 
value  of  the  work  is  increased  by  the  number  of  sketch  diagrams,  some  of  which  are  highly 
INGENIOUS." — JUdin.  Med.  Journal. 

"  Dr.  Phillips'  Manual  is  written  in  a  succinct  style.  He  rightly  lays  stress  on 
Anatomy.  The  passages  on  case-taKing  are  excellent.  Dr.  Phillips  is  very  trustworthy 
throughout  in  his  views  on  1'herapeutics.  He  supplies  an  excellent  series  of  simple  but 
valuable  prescriptions,  an  indispensable  requirement  for  students      Brit.  Med.  Journal. 

"This  EXCELLENT  TEXT-BOOK  .  .  .  gives  just  what  the  student  requires-  .  .  . 
The  prescriptions  cannot  but  be  helpful." — Medical  Press. 


In  8vo,  with  Illustrations.    Cloth,  7s.  Gd. 

The  Management  of  Labour  and  of  ttie  Lying-in  Period. 

By  prof.  H.  G.  LANDIS,  M.D., 

starling  Medical  College. 

"  Fully  accomplishes  the  object  kept  in  view  by  its  author.  .  .  .  Will'be  found  of 
GREAT  value  by  the  young  practitioner.'— Cia.sf/ow  Medical  Journal. 
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Important  New  Work  Just  Out.  16s. 


DAIRY  CHEMISTRY  FOR  DAIRY  MANAGERS, 
CHEMISTS,  AND  ANALYSTS: 

/f  Practical  Handbook  for  Dairy  Chemists 
and  others  hat^in^  Control  of  Dairies. 

With  numerous  Tables  and  22  Illustrations. 

BY 

H.    DROOP    RICHMOND,  F.C.S., 

Chemist  to  tlie  Aylesbury  Dairy  Company, 

Summary  of  Contents:—!.  Introductory  —  The  Constituents  of  Milk  II  The 
Analysis  of  Milk.  III.  Normal  Milk :  Its  Adulterations  and  Alterations,  and  their 
Detection.  IV  The  Chemical  Control  of  the  Dairy.  V.  Biological  and  Sanitary 
Matters.  VI  Butter.  VII.  Other  Milk  Products.  VIII.  The  Milk  of  Mamn.als 
other  than  the  Cow — Appendices — Tables. 

'Will  probably  at  once  take  rank  as  the  leadinq  treatise  on  its  subject."— Scotsnia?!. 


Vol.  I.  now  Ready.    Complete  in  Itself.    Price  15s. 

In  Two  Volumes,  nold  Separately. 
In  Large  Svo.     Handsome  Cloth,     With  Numerous  Illustrations. 

TECHNICAL  MYCOLOGY: 

The  Utilization  of  Micro-Organisms  in  the 
Urts  and  Manufactures. 

A  Practical  Handbook  on  Fermentation  and  Fermentative  Processes 
for  the  Use  of  Brewers  and  Distillers,  Analysts,  Technical  and 
Agricultural  Chemists,  and  all  interested  in  the 
Industries  dependent  on  Fermentation. 

By  Dk.    FRANZ  LAFAR, 

Professor  of  Fermentation-Phyeiology  aud  Bucteriology  iu  the  Technical  High  "-'chool,  Vienna. 

With  an  Introduction  by  Dr.  EMIL  CHR.  HANSEN,  Principal  of  the 
Car!sbei-f>-  Laboratory,  Copenhagen. 

Translated  by  CHARLES  T.  C.  SALTER. 

"The  chajjters  teem  with  interesting  matter  from  beginning  to  end.  We  look  forward 
■with  more  than  ordinary  anticiiiation  to  the  second  volume." — Lancet. 

"It  is  dilliciilt  to  conceive  of  ;i  more  satisfactory  i)ractical  hand-book  being  produced." 
— Pharmacculiad  J oii.rnal. 

"Indispensable  .  .  .  coinjireliensive  ...  a  ]jerfect  mine  of  wealth."— JVte 
Analyst. 

"An  exceedingly  interesting  and  valuable  contribution ."—i\'aiMre. 
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In  Large  8vo.     Cloth,  12s.  6c?. 


PHVsioiiOGisT's"  tmmi : 

A  SUMMARY  OF  THE 

Present  State  of  Physiological  Science  for  Students. 

BY 

ALEX    HILL,   M.A.,  M.D., 

Vice-Chancellor  of  the  University  of  Cambridge ;  Master  of  Downing  College. 


With  Numerous  Illustrations  and  Blank  Pages  for  MS.  Notes. 


General  Contents. — The  Blood— The  Vascular  System— The  Nerves— Muscle— 
Digestion— The  Skin— The  Kidneys — Respiration — The  Senses— Voice  and  Speech — 
Central  Nervous  System — Reproduction — Chemistry  of  the  Body. 


CHIEF  FEATURES  OF  DR.  HILL'S  NOTE-BOOK. 

1.  It  helps  the  Student  to  CODIFY  HIS  KNOWLEDGE. 

2.  (jives  a  grasp  of  BOTH  SIDES  of  an  argument. 

3.  Is  INDISPENSABLE  for  RAPID  EECAPITULATION. 

T/ie  Lancet  says  of  it:—"  The  work  which  the  Master  of  Downing  College  moJestly  compares  to  a  Note- 
book is  on  ADMIRABLE  COMPENDIUM  of  Our  present  information  .  .  .  will  ha  a  keal  ACQmsiTioN  to  Students 
.  .  .  gives  all  essential  points.  .  .  .  The  typographical  arranqkment  is  a  chief  feature  of  the  l)Ook. 
,   .   .   Secures  at  a  glance  the  evidence  on  both  sides  of  a  theory." 

The  Hospital  Ba.y  a -.—''■The  Physiologist's  Note-book  bears  the  hall-mark  of  the  Cambridge-School,  and 
Is  the  worl;  of  one  of  tbe  most  successful  of  her  teachers.   .   .   .    Will  be  invaluable  to  students." 

The  British  Medical  Journal  commends  in  the  volume— "Its  admirable  diagrams,  its  running  biblio- 
graphy, its  clear  Tables,  and  its  concise  statement  of  the  anatomical  aspects  of  the  subject." 


"If  a  Student  could  rely  on  remembering  every  word  which  he  had  ever  heard  or  read, 
such  a  book  as  this  would  be  unnecessary ;  but  experience  teaches  that  he  constantly  needs 
to  recall  the  form  of  an  argument  and  to  make  sure  of  the  proper  Classification  of  Ills  facts, 
although  he  does  not  need  a  second  time  to  follow  tlie  author  up  all  the  short  steps  by  which 
the  ascent  was  tirst  made.  With  a  viev/  to  rendering  the  book  useful  for  rapid  recapitulation, 
I  have  endeavoured  to  strike  out  every  word  which  was  not  essential  to  clearness,  and  thus, 
without  I  hope  falling  into  '  telegram '  English,  to  give  the  text  the  form  which  it  may  be 
supposed  to  take  in  a  well-kept  Note-book ;  at  the  same  time,  space  has  been  left  for  the 
introduction  in  MS.  of  such  additional  facts  and  arguments  as  seem  to  the  reader  to  bear 
upon  the  subject-matter.  For  the  same  reason  the  drawings  are  reduced  to  diagrams. 
All  details  which  are  not  necessary  to  the  comprehension  of  the  principles  of  construction  of 
the  apparatus  or  organ,  as  the  case  may  be,  are  omitted,  and  it  is  hoped  that  the  drawings 
will,  therefore,  be  easy  to  grasp,  remember,  and  rei)roduce. 

"As  it  is  intended  that  the  'Note-book'  should  bo  essentially  a  Student's  book,  no 
references  are  given  to  foreign  literature  or  to  recondite  jiapers  in  English;  but,  on  tlie  other 
hand,  references  are  given  to  a  numljer  of  Classical  English  memoirs,  as  well  as  to  descriptions 
in  text-books  which  appear  to  me  to  be  jjarticularly  lucid,  and  the  Student  is  strongly 
recommended  to  study  the  passages  and  Papers  referred  to Extract  from  A  uthor's  Preface. 
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By  WILLIAM  STIRLING,  M.D.,  Sc.D., 

Professor  in  the  Victoria  Univeraity,  Braclveiibury  Prolessor  of  Pl.yaidogy  and  HistoloL'y  in  tlie  Owena  Oollew 
Mancl.ester;  and  1  xa.n.ner  ni  tlie  Universities  of  lidinburgli  and  London  -^aid  o?  the 
I'ellowahip  of  tlie  Royal  Oollege  of  Surgeons,  England. 


THIRD  EDITION,    In  Extra  Oroivn  8uo,  with  Numerous  Illustrations.    Cloth     12s  6d 

OUTLINES  OF  PRACTICAL  PHYSIOLOGY: 

A  Manual  for  the  Physiolog-ical  Laboratory, 

INCLUDING 

CHEMICAL  AND  EXPERIMENTAL  PHYSIOLOGY,  WITH  REFERENCE  TO  PRACTICAL  MEDICINE. 
Part  I.— Chemieal  Physiolog-y. 
Part  II.— Experimental  Physiolog-y. 

*,*  In  the  Third  Edition,  revised  and  enlarged,  the  number  of  Illustrations  han 

been  increased. 


Fig.  118. — Horizontal  Myograph  of  Fred^ricq.  M,  Glass  plate,  moving  on  the  guides 
/,  f;  I,  Lever  ;  m,  Muscle  ;  p,  e,  e,  Electrodes  ;  7',  Cork  plate ;  a,  Counterpoise  to 
lever ;  B,  K  ey  in  primary  circuit. 


OPINIONS  OF  THE  PRESS. 

"  The  BEST  students'  book  on  the  subject,  full  of  information,  and  capitally  illustrated. "— 
The  Lancet. 

"  This  valuable  little  manual.  .  .  .  The  general  conception  of  the  book  is  excellent  ;  the 
arrangement  of  the  exercises  is  all  tliat  can  be  desired  ;  the  descriptions  of  e.\periments  .ire  CLEAR, 
CONCISE,  and  to  the  point." — British  Medical  Journal. 

"  The  student  is  enabled  to  periorm  for  himself  most  of  the  e.'cperiments  usually  shown  in 
a  systematic  course  of  lectures  on  physiology,  and  the  practice  thus  obtained  must  prove  in- 
valuable. .  .  .  May  be  confidently  recominended  as  a  guide  to  the  student  of  physiology,  and, 
we  doubt  not,  will  also  find  its  way  into  the  hands  of  many  of  our  scientific  and  medical  practitioners." 
—Glasgow  Medical  Journal. 

"  An  exceedingly  convenient  Handbook  of  Experimental  Vhysxaiofiy ."—Birmingham  Medical 
Revieiv. 


LONDO.N:  EXETER  STREET,  STRAND. 


m'ANDARD  MEDICAL  TEXT-BOOKS. 


Companion  Volume  by  Prof.  Stipling. 

SECOND  EDITION.    In  Extra  Croivn  8uo,  with  368  Illustrations.    Cloth,  12s.  6d. 

OUTLINES  OF  PRACTICAL  HISTOLOGY: 

A    MANUAL    FOR  STUDENTS. 

Dr.  Stirling's  "  Outlines  of  Practical  Histology "  is  a  compact 
Handbook  for  students,  providing  a  Complete  Laboratory  Course,  in 
which  almost  everj  exercise  is  accompanied  by  a  drawing.  Yery  many  of 
the  Illustrations  have  been  prepared  expressly  for  the  work. 


Fig.  200.— L.S.,  Cervical  Ganglion  of  Dog.  c,  Capsule  ;  s,  Lymph  sinus  ;  F,  Follicle  ; 
a,  Medullary  cord  ;  h.  Lymph  paths  of  the  medulla ;  V,  Section  of  a  blood-vessel ; 
HF,  Fibrous  part  of  the  hilum,  x  10. 


OPINIONS  OE  THE  PRESS. 

"  The  general  plan  of  the  work  is  admirable.  .  .  .  It  is  very  evident  that  the 
suggestions  given  are  the  outcome  of  a  prolonged  experience  in  teaching  Practical 
Histology,  combined  with  a  remarkable  judgment  in  the  selection  of  methods. 
.  .  .  Merits  the  highest  praise  for  the  illustrations,  which  are  at  once  clear  and 
faithful." — British  Me.dhal  Journal. 

"We  can  confidently  recommend  this  small  but  concisely- written  and  admirably 
ILLUSTRATED  work  to  students.  They  will  tiud  it  to  be  a  veuy  useful  and  i reliable 
guide  in  the  laboratory,  or  in  their  own  room.  All  the  principal  methods  of  preparing 
tissues  for  section  are  given,  with  such  precise  directions  that  little  or  no  difficulty  can 
be  felt  in  following  them  in  their  most  minute  details.  .  .  .  The  volume  proceeds 
from  a  master  in  his  craft. " — Lancet. 

"  We  have  no  doubt  the  outlines  will  meet  with  most  favourable  acceptance  among 
workers  in  Histology.  "—GZa.sgfow  Medical  Journal. 


LONDON :  EXETER  STREET,  STRAND. 


30 


CHARLES  GRIFFIN  ds  GOMPANTS 


WO      K  S 

By    J.    R.    AINS  WORTH    DAVIS,   M.A.,  F.Z.S. 

PROFESSOR  OF  BIOLOGY,  UNIVERSITF  COLLEGE,  ABERYSTWYTH.  ' 


AN  ELEMENTARY  TEXT-BOOK  OF 

B  I  o  i_i  o  o-  . 

SECOND    EDITION.        In  Two  Parts. 

Part  I.  Vegetable  Morphology  and  Physiology.    "With  Complete  Index-Glossary 

and  128  Illustrations.    Price  8s.  6d. 
Part  II.  Animal  Morphology  and  Physiology.     With  Complete  Index-Glossary 

and  108  Illustrations.    Price  10s.  6d. 

EACH    PART    SOLD  SEPARATELY. 

*,*  Note.— The  Second  Edition  has  been  thoroughly  Revised  and  Enlarged,  and 
•includes  all  the  leading  selected  Types  in  the  various  Organic  Groups. 

Of  the  Skcond  Edition,  the  British  Medical  Journal  says:— "Certainly  the  best  'biology' 
with  which  we  are  acqnaintea,  and  it  owes  its  pre-eminence  to  the  fact  that  it  i.s  an  excellkst 
attempt  to  present  Biology  to  the  Student  as  a  correlated  and  complktk  science.  The 
glossarial  Index  is  a  most  useful  addition." 

"  Furnishes  a  clear  and  comprehensive  exposition  of  the  subject  in  a  systematic  form."— 
Saturday  Review. 

"  Literally  packed  with  information."— G?as(7oio  Medical  Journal. 


THE    FLOWERING  PLANT, 

AS  ILLUSTRATING  THE  FIRST  PRINCIPLES  OF  BOTANY. 

Specially  adapted  for  London  Matriculation,  S.  Kensington,  and  University  Local 
Examinations  in  Botany.  Third  Edition,  Revised  and  Enlarged.  With  numerous 
Illustrations. 

With  a  Supplementary  Chapter  on  Ferns  and  Mosses. 
"  It  would  be  hard  to  find  a  Text-book  which  would  better  guide  the  student  to  an  accurate 
knowledge  of  modem  discoveries  in  Botany.  .  .  .  The  scientific  accuracy  of  statement,  and 
the  concise  exposition  of  first  principles  make  it  valuable  for  educational  purposes.  In  the  chapter 
on  the  Physiology  of  Flowers,  an  admirable  resumi  is  giv  en,  drawn  from  Darwin,  Hermann  Miiller, 
Kemer,  and  Lubbock,  of  what  is  known  of  the  Fertilization  of  Flowers." 

Recommended  by  the  National  Home-Reading  Union  ;  and  also  for  use  in 
the  University  Correspondence  Classes. 


A    ZOOLOGICAL    POCKET «  BOOK: 

OP,  Synopsis  of  Animal  Classification, 

Comprising  Definitions  of  the  Phyla,  Classes,  and  Orders,  with  explanatory 

Remarks  and  Tables. 

By    Dr.    EMIL  SELENKA, 

Professor  in  the  University  of  Erlangen. 
Authorised  English  translation  from  the  Third  (Jerman  Edition. 
In  Small  Post  Svo,  Interleaved  for  the  use  of  Students.    Limp  Covers,  4s. 
"  Dr.  Selenka's  Maimal  will  be  found  useful  by  all  Students  of  Zoology.  It  is  a  compkkhbnsivk 
and  siiccicssFUL  attempt  to  present  us  with  a  scheme  of  the  natural  arrangement  of  the  animal 
world." — Edin.  Med.  Journal. 

"  Will  prove  very  serviceable  to  those  who  are  attending  Biology  Lectures.  .  .  .  The  trans- 
lation is  accurate  and  clear." — Lancet. 
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WORKS  by   A.  WYNTER  BLYTH,   M.R.C.S.,  F.C.S., 

Barristei'-at-Liiw,  Public  Analyst  for  the  County  of  Devon,  and  Medical  Officer  of  Ilealtli 

for  St.  Marylebime, 

NEW  EDITIONS.     Reuised  and  partly  Rewritten. 


FOODS;  THEIR  COMPOSITION  AND  ANALYSIS 

In  Demy  8vo,  Cloth,  with  Elaborate  Tables  and  Plates. 
FOURTH  EDITION.    Price  2IS. 

GENERAL  CONTENTS. 

History  of  Adulteration — Legislation,  Past  and  Present — Apparatus  useful  to  the 
Food-Analyst — "Ash  " — Sugar — Confectionery— Honey  — Treacle-  Jams  and  Preserved 
Fruits  —  Starches  —  Wheaten  -  Flour —  Bread — Oats — Barley — Rye — Rice — Maize — Millet 
— Potato — Peas — Chinese  Peas  —  Lentils— Beans— Milk — Cream  —  Butter — 0 leo-marga- 
rine—Butterine— Cheese— Lard — Tea— Coffee— Cocoa  and  Chocolate  — Alcohol — Brandy 
—Rum— Whisky— Gin— Arrack  —  Liqueurs — Absinthe — Principles  of  Fermentation — 
Yeast— Beer-  Wine— Vinegar— Lemon  and  Lime  Juice — Mustard — Pepper— Sweet  and 
Bitter  Almond  — Annatto  — Olive  Oil  — Watkr — Standard  Solutions  and  Reagents. 
Appendix :  Text  of  English  and  American  Adulteration  Acts. 

PRESS  NOTICES  OF  THE  FOURTH  EDITION. 

"  Simply  INDISPEKSABLE  in  the  Analyst's  laboratory. "—TAe  Lancet. 

"The  Standard  work  on  the  subject.  .  .  .  Every  chapter  and  every  page  give- 
abundant  proof  of  the  strict  revision  to  which  the  work  has  been  subjected.  .  .  .  The 
section  on  MiLK  is,  we  believe,  the  most  exhaustive  study  of  the  subject  extant.  .  An 
IKDISPENSABLE  MANUAL  for  Analysts  and  Medical  Officers  of  Health."— Pi«6^ic  Health. 

"  A  new  edition  of  Mr.  Wynter  Blyth's  Standard  work,  enriched  with  all  the  recent 
DISCOVERIES  AND  IMPROVEMENTS,  wiU  be  accepted  as  a  \)oon." —Chemical  News. 


POISONS:  THEIR  EFFECTS  AND  DETECTION, 

THIRD  EDITION.   In  Large  8vo,  Handsome  Cloth. 
With  Tables  and  Illustrations.   Price  2Is. 

GENERAL  CONTENTS. 

I.— Historical  Introduction.  II.— Classification— Statistics— Connection  between 
ioxic  Action  and  Chemical  Composition -Life  Tests— General  Method  of  Procedure— 
The  Spectroscope-Examination  of  Blood  and  Blood  Stains.  III.— Poisonous  Gases 
*„"~r  ,  and  Alkalies.  V.— More  or  less  Volatile  Poisonous  Substances.  VI  — 
Alkaloids  and  Poisonous  Vegetable  Principles.  VII. -Poisons  derived  from  Livintr' or 
Dead  Animal  Substances  VIII.-The  Oxalic  Acid  Group.  IX.-lnorganic  Poisons- 
Appendix  :  Treatment,  by  Antidotes  or  otherwise,  of  Cases  of  Poisoning. 

{07ilFe'ThinlflitZ).  COMPLETE  WORK  on  Toxicology  in  our  languagA.'>-rAe  Analyst 

"  nl^  ^f^tt^T^^  ^7°"^'  NO  BETTER  work."~7/,fi  Lancet  {on  the  Third  Edition). 

-A  l.^Lf  ntfv'^'^rf^r'^'^}''^^^  °"       subject. "-i'aiunZaz/  Meview.  ' 

mendfd  '^n.p''  /'f      •         t  ^P^'^l^^^SY,  which  cannot  be  too  warmly  recom- 

piled: "-deiri^r'"'  "  '^^''"^^'^^  -1-^  l^-- 
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By  W.  ELBQRNE,  F.L.S. 

In  Extra  Grown  8vo,  with  Litho-platea  and  Numerous  Illustrations.    Cloth,  8s.  6rf. 

ELEMENTS  OF 

PRACTICAL  PHARMACY  AND  DISPENSING. 

By   WILLIAM   ELBORNE,  B.A.Oantab., 

Demonstrator  of  Materia  Medico,  imil  Teacher  of  Phiirmacy  at  University  College,  London;  Pharmacist  to 
Univeriity  College  Hospital ;  Member  of  tlie  Pharmaceutical  Society  of  Great  liritain;  Fellow  of  the 
Chemical  and  Liunean  Societies  of  Loudnu  ;  formerly  Assistant-Lecturer  in  Pharmacy 
and  Materia  Medica  ;it  the  Owens  CoUeg Manchester, 

"  A  work  which  we  can  very  highly  recommend  to  the  perusal  of  all  Students  of 
Medicine.  .  .  .  Admirably  adapted  to  their  requirements."— ^(Zin6Mrgr;i  Aledical 
Journal. 

"Mr.  Elborne  evidently  appreciates  the  Requirements  of  Medical  Students,  and 
there  can  be  no  doubt  that  any  one  who  works  through  this  Course  will  obtain  an 
excellent  insight  into  Chemical  Pharmacy." — British  Medical  Jo'urnal. 

"The  system  .  .  .  which  Mr.  Elborne  here  sketches  is  thoroughly  sound."  — 
Chemist  and  Druggist. 

*,*  Formerly  Published  under  the  Title  of  "PHARMACY  AND  MATERIA  MEDICA." 


By  Drs.  DUPRE  and  HAKE. 

THIRD    EDITION    IN  PREPARATION. 

A  SHORT  MANUAL  OF  INORGANIC  CHEMISTRY. 

By  a.  DUPRE,  Ph.D.,  F.E.S.,  and  WILSON  HAKE, 

Ph.D.,  F.I.C.,  F.C  S.,  of  the  Westminster  Hospital  Medical  School. 

"  A  well- written,  clear,  and  accurate  Elementary  Manual  of  Inorganic  Chemistry. 
.  .  .  We  agree  heartily  in  the  system  adopted  by  Drs.  Dupre  and  Hake.  Will 
MAKE  Experimental  Work  trebly  interesting  because  intelligible." — Saturday 
Review. 


WORKS  by  Prof.  HUMBOLDT  SEXTON,  F.LC,  F.C.S.,  F.R.S.E., 

Glasgow  and  West  of  Scotland  Technical  College. 


OUTLINES  OF  QUANTITATIVE  ANALYSIS. 

With  Illustrations.     FOURTH  EDITION.     Crown  Sw,  Cloth,  3s. 

"A  practical  work  by  a  practical  man  .  .  .  will  further  the  attainment  of 
accuracy  and  me.t\iO({."  —  Journal  of  Education. 

"  An  admir.\ble  little  volume    .    .    .    well  fulfils  its  purpose." — Schoolmaster. 

"  A  COMPACT  laboratory  gdidk,  for  beginners  was  wanted,  and  the  want  has  been 
WELL  supplied.    .    .    .    A  good  and  usef ul  book. " — Lancet. 


By  the  same  Author. 

OUTLINES  OF  QUALITATIVE  ANALYSIS. 

With  Illustrations.     THIRD  EDITION.     Grown  Hvo,  Cloth,  3s.  6d. 
"The  work  of  a  thoroughly  practical  chemist    .    .    .    and  one  which  may  be 
unhesitatingly  recommended." — British  Medical  Journal. 

"Compiled  with  great  care,  and  will  supply  a  want." — Journal  of  Education. 
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TwENTY-FiBST  EDITION.     With  Numerous  Illustrations,  3s.  6d. 

A  MANUAL  OF  NURSING: 

MEDICAL  AND  SURGICAL. 

By  LAURENCE  HUMPHRY,  M.A.,  M.D.,  M.R.O.S., 

Assistant-Physician  to  and  late  Lecturer  to  Probationers  at  AddenbrooW s  Hospital,  Cambridge. 

General  Contents.— The  General  Management  of  the  Sick  Room  in  Private  Houses 
—General  Plan  of  the  Human  Body— Diseases  of  the  Nervous  System— Respiratory 
System  -Heart  and  Blood- Vessels— Digestive  System  — Skin  and  Kidneys  —  Fevers- 
Diseases  of  Children— Wounds  and  Fractures— Management  of  Child- Bed— Sick-Room 
Cookery,  &c. ,  &c. 

"In  the  fullest  sense  Dr.  Humphry's  book  is  a  di.stinct  advance  on  all  previous 
Manuals.  ...  Its  value  is  greatly  enhanced  by  copious  woodcuts  and  diagrams  of 
the  bones  and  iubernal  organs,  by  many  Illustrations  of  the  art  of  bandaging,  by 
Temperature  charts  indicative  of  the  course  of  some  of  the  most  characteristic  diseases, 
and  by  a  goodly  array  of  Sick-room  Appliances  with  which  every  Nurse  should 
endeavour  to  become  acquainted." — British  Medical  Journal. 

"  We  should  advise  all  nurses  to  possess  a  copy  of  the  work.  We  can  confidently 
recommend  it  as  an  excellent  guide  and  companion." — Hospital. 


Third  Editiun.    Handsome  Cloth,  4s- 

FOODS  AND  DIETARIES: 

HOW  AND  WHEN  TO  FEED  THE  SICK. 
By  R   W.  BURNET,   M.  D.,  F.RC.R, 

Physician  in  Ordinary  to  H.R.I  I  the  Duke  of  York ;  Seninr  Physician  to  the  Great  Northern  Central  Hospital,  <Ssc. 

General  Contents. — Diet  in  Diseases  of  the  Stomach,  Intestinal  Tract,  Liver, 
Lungs,  Heart,  Kidneys,  &c. ;  in  Diabetes,  Scurvy,  Anemia,  Scrofula,  Gout,  Obesity, 
Rheumatism,  Influenza,  .\lcolaolism,  Nervous  Disorders,  Diathetic  Diseases.  Diseases  of 
Children,  with  Sections  on  Prepared  and  Predigested  Poods,  and  on  Invalid  Cookery. 

"  The  directions  given  are  UNIFORMLY  JuniciODS.  ;  .  .  May  be  confidently  taken  as 
a  reliable  GUIDE  in  the  art  of  feeding  the  siok." — Brit.  Med.  Junraal. 

"To  all  who  have  much  to  do  with  Invalids,  Dr.  Bin-net's  book  will  he  of  great  use.  .  .  . 
The  subject  is  TREATED  with  admirable  sense  and  judgment  by  Dr.  Burnet.  The  careful 
study  of  such  books  as  this  will  very  much  help  the  Practitioner  in  the  Treatment  of  cases, 
and  powerfully  aid  the  action  of  remedies."— £a?ioei. 


Second  Edition.    Handsome  Cloth.    With  Coloured  Plates  and 
Numerou.s  Illustrations.    Price  6s. 

A  MEDICAL  AND  SURGICAL  HELP 

FOR   SHIPMASTERS   AND  OFFICERS 
IN  THE  MERCHANT  NAVY. 

including 

FIRST  AID  TO  THE  INJURED. 

BY 

WM.   JOHNSON   SMITH,  F.R.O.S., 

Principal  Medical  Officer,  Seamen's  Ilofliiital,  Greenwich. 
"Sound,  .tudicious,  really  helpful."— I'Ae  Lancet. 
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In  Crown  8vo.     With  Frontispiece.    Handsome  Cloth.  6s. 


THE  HYGIENIC  PREVENTION  OF 

CONSUMPTION. 

By  J.  EDWARD  SQUIRE,  M.D.,  D.P.H.  Camb., 

Pliysician  to  the  North  London  Hospital  for  Cousuniptiou  and  Diseases  of  the  Chest:  Fellow  of  the  Boyal 
Med.-Chirurg.  Society,  and  of  the  British  Institute  of  Public  Health,  Sic,  &c. 


GENERAL  CONTENTS.— The  Nature  of  Consumption— Preventive  Measures: 
In  Infancy,  Childhood,  School  Life,  Adult  Life  ;  Exercise,  Clothing,  Diet ;  the  House- 
hold, Choice  of  Occupation,  llesidence — State  Hygiene— Management  of  Early 
Consumption  : — Question  of  Curability,  Climatic  Conditions,  Travelling,  &c. 

"  We  can  safely  say  that  Dr.  Squire's  work  will  rfpay  study  even  by  the  most  cultivated 
physician.    .    .    .    full  of  instructive  matter." — The  Lancet. 


Seventh  Edition.     Thoroughly  Revised  througliout.      With  additional 

Illustrations.     Price  6s. 

PRACTICAL     SANITATION : 

A  HANDBOOK  FOR  SANITARY  INSPECTORS  AND  OTHERS 
INTERESTED  IN  SANITATION. 

By  GEORGE  REID,  M.D.,  D.P.H., 

Fellow  of  the  Sanitary  Institute  of  Great  Britain,  and  Medical  Officer,  Staffordsliire  County  Council. 
WITH  AN  APPENDIX  ON  SANITARY  LAW 

By   HERBERT   MANLEY,   M.A.,   M.B.,  D.P.H., 

Medical  Officer  of  Health  for  the  County  Borough  of  West  Bromwich 


GENERAL  CONTENTS. 

Introduction — Water  Supply :  Drinking  Water,  Pollution  of  Water — Ventilation  and 
Warming— Principles  of  Sewac^e  Removal — Details  of  Drainage;  Refuse  Removal  and 
Disposal  — Sanitary  and  Insanitary  Work  and  Appliances— Details  of  Plumbers'  Work— 
House  Construction — Infection  and  Disinfection — Food,  Inspection  of ;  Characteristics 
of  Good  Meat;  Meat,  Milk,  Fish,  &c.,  unfit  for  Human  Food— Appendix ;  Sanitary  Law; 
Model  Bye-Laws,  &c. 

"One  of  the  most  kxckixent  Works  on  Practical  Sanitation  V7e  poBsesB.  Reliablk  and  acciikatk.'  — 
Public  HeaHh. 

"  A  VERY  usEPUL  Handbook,  with  a  very  u.scful  Appendix.  We  recommend  it  not  only  to  Sanitabt 
Inspkctoks,  Imt  to  all  intereiited  in  Sanitary  matters."— Huniiury  Record. 
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Fourth  Edition.    Handsome  Cloth.     With  Frontispiece,  ^s. 

A  MANUAL  OF  AMBULANCE. 

By  J.  SCOTT  RIDDELL,  CM,  M.B,  M.A., 

ASaiSTJLNT-SDROKON,  ABERDEEN  ROYAL  INFIRMARY  {   LECIDRBR  AND  UXAMINER  TO  THE  ABEHDJ5BN  AMBULANCK 
association;  EXAMINBR  to  the  ST.  ANDREW'S  AMBULANCE  ASSOCIATION,  GLASGOW,  AND 
THE  ST.  JOHN  AMBDLANOE  ASSOCIATION,  LONDON. 

With  Numerous  Illustrations  and  Full  Page  Plates. 


General  Contents.— Outlines  of  Human  Anatomy  and  Physiology— The  Triangular  Bandage 
and  its  Uses— The  Roller  Bandage  and  its  Uses— Fractures— Dislocation.s  and  Sprains— 
H»mon-hage— Wounds— Insensibility  and  Fits— Asphyxia  and  Drowning— Suffocation- 
Poisoning— Burns,  Frost-bite,  and  Sunstrolce— Removal  of  Foreign  Bodies  from  (a)  The  Eye  ; 
(b)  The  Ear ;  (c)  The  Nose ;  (d)  The  Throat ;  (e)  The  Tissues— Ambulance  Transport  and 
Stretcher  Drill— The  Af  ber-treatment  of  Ambulance  Patients— Organisation  and  Management 
of  Ambulance  Classes— Appendix  :  Examination  Papers  on  First  Aid. 

"A  CAPITAL  BOOK.  .  .  .  The  directions  are  short  and  CLEAR,  and  testify  to  the  hand  of  an 
able  sm-geon."— £f?Mi.  Med.  Journal. 


"  Should  be  in  the  hands  of  EVERY  MOTHER  AND  JfUESE."— TTie  Nurse  (Boston). 

Third  Edition.    In  Large  Crown  8vo.    Handsome  Chth.    Price  5s. 

THE  WIFE  AND  MOTHER: 

A  Medical  Guide  to  tlie  Care  of  Healtli  and  the  Management  of  Cliildren. 

By  albert  WESTLAND,  M.A.,  M.D.,  CM. 


General  Contents.— Part  I.  Early  Married  Life.  Part  II.  Early  Motherhood. 
Part  III.  The  Child,  in  Health  and  Sickness.    Part  IY.  Later  Married  Life. 

"  Well-arranged,  and  clearly  written."— i^aiiceJ. 

"Will  be  USEFUL  to  a  newly-qnalified  man,  commencing  general  practice." — British  Medical  Journal. 
"  A  REALLY  excellent  BOOK.    .    .    .   The  author  has  handled  the  subject  conscientiously  and  with 
perfect  good  taste." — Aberdeen  Journal. 

"  Excellent  and  judicious."— TTenieni  Dailn  Press. 

"  The  best  boolc  I  can  recommend  is  '  The  Wife  and  Mother,'  by  Dr.  Albert  Westland,  published 
by  Messrs.  Charles  Griffin  &  Co.  It  is  a  most  valuable  worlj,  written  with  discretion  and  refluement." — 
Hearth  and  Home. 


With  Illustrations.    Crovui  Swo  extra.    Handsome  Cloth.  3s. 

INFANCY  and  INFANT-REARING: 

AN  INTRODUCTORY  MANUAL. 

BY 

JOHN  BENJ.  HELLTER,  M.D.Lond.,  M.R.C.S.,  Eng., 

LECT.  OS  DISEASES  OP  WOMBS  AND  CHILDB.EN,  YOttKSnillB  COLLEGE,   LEEDS;   EXAMINBH  IN  THE  VICTOHIA 
HSIVEBSITY,  MANCHBSTBR;  BUKO.  TO  THE  HOSP.  FOR  WOMEN  AND  CUILDREN,  LEEDS. 

"  Thokouohly  PRACTICAL    .    .   .    a  MINE  of  inforniiition."— PwWic //eoZtA. 


LONDON  :  EXETER  STREET,  STRAND. 


Eighteenth  Annual  Issue  (for  1901). 

For  a  COMPLETE  RECORD  of  the  PAPERS  read  before  the 
MEDICAL  SOCIETIES  throughout  the  United  Kingdom  during 
each  Year,  vide 

THE  OFFICIAL  YEAR-BOOK 

OF  THE 

SCIENTIFIC  AND  LEARNED  SOCIETIES 

OF  GREAT  BRITAIN  AND  IRELAND. 

Price  7s.  6d. 

COMPILED  FROM  OFFICIAL  SOURCES. 

Comprising  (together  with  other  Official  Information)  LISTS  of  the  PAPERS 
read  during  1900  before  the  KOYAL  SOCIETIES  of  LONDON  and 
EDINBURGH,  the  ROYAL  DUBLIN  SOCIETY,  the  BRITISH 
ASSOCIATION,  and  all  the  LEADING  SOCIETIES  throughout  the 
Kingdom  engaged  in  the  following  DejJartments  of  Research  : — 


§1.  Science  Generally:  i.e..  Societies  occupy- 
ing themselves  with  several  Branches  of 
Science,  or  with  Science  and  Literature 
jointly. 

§  2.  Astronomy,  Mathematics  and  Physics. 
§  3.  Chemistry  and  Photography. 
§  4.  Geology,  Geography,  and  Mineralogy. 
§  5.  Biology,  including  Microscopy  and  An- 
thropology. 


§  6.  Economic  Science  and  Statistics. 

§  7.  Mechanical  Science  and  Architecture. 

§  8.  Naval  and  Military  Science. 

§  9.  Agriculture  and  Horticulture. 

§,10.  Law. 

§  11.  Literature  and  History. 

§  12.  Psychology. 

§  13.  Archaeology. 

§  14.  Medicine. 


"  The  Yeah-Book  of  Societies  is  a  Record  which  ought  to  be  of  the  greatest  use  for  the 
progress  of  science.  "-Xord  Play  fair,  F.R.S.,  K.C.B.,  M.P.,  Past  -  President  of  the 
British,  Association. 

"It  goes  almost  without  saying  that  a  Handbook  of  this  subject  wdll  be  in  time 
one  of  thi  most  generaUy  useful  works  for  the  library  or  the  desk.  —The  Times. 

"  The  Year- Book  of  .Societies  meets  an  obvious  want,  and  promises  to  be  a  valuable 
work  of  reference."—^  thenaum. 

"  The  Year-Book  of  Scientific  and  Learned  Societies  meets  a  want,  and  is  therefore 
sure  of  a  welcome."— lFes<?)ijnsier  Review. 

"  As  A  Book  op  Reference,  we  have  ever  found  it  trustworthy."— iancet. 

"  Remarkably  full  and  accurate."— j5ri(/s/i  Medical  Journal. 

"  An  exceedingly  well  drawn  up  volume,  compiled  with  great  accuracy,  and  indispensable 
to  any  one  who  may  wish  to  keep  himself  abreast  of  the  scientific  work  of  the  day.  -Edm. 
Medical  Journal. 

Copies  of  the  First  Issue,  giving  an  account  of  the  History,  Organisa- 
tion, and  Conditions  of  Membership  of  the  various  Societies  [with  Appendix 
on  the  Leading  Scientific  Societies  throughout  the  world],  and  forming  the 
groundwork  of  the  Series,  may  still  he  had,  price  7s.  6d.  Also  Copies  of  the 
succeeding  Issues. 

The  YEAR-BOOK  OF  SOCIETIES  forms  a  complete  indicx  to  the  scientific 
WORK  of  the  year  in  the  various  Departments.  It  is  used  as  a  ready 
IUTdbook  in  all  our  great  Scientific  Centres,  Museums,  and  Libraries 
th^ougW  the  Kingdom,  and  will,  without  doubt,  become  an_iNDisPEN^ 
BOOK  OP  REFERENCE  to  every  one  engaged  in  Scientific  Work. 
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